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LISTING OF GERB2 PROGRAM 



PUNID, GERBERIC 

-A(I,J) = 1/(I-kJ-1)- 
START LX, SX1, XTWO 

BD, 3, 32 -DISABLE- 

NEXTN SX, SX1,CN1 

C-I, SX1, 1.0 

SX, SX1, CN2 

C+I, SX1, 2.0 

SX, SX1, CN4 

C+l, SX1, DELTA+A-1.0 

SC, SX1, TEMP 

LV,SX1,TEMP 

SVA, SX1, LOC5 

L, ZERO 

ST, TEMP 

LX, 1X2, CN1 
NEXT L, TEMP 

+, ONE 

ST. TEMP 

DL, ONE 

D/, TEMP 

SRD, A+l, (SX2) 

CB+, SX2, NEXT 

LX, SX2, CN2 

LX, $X3, CN2 
LOCI I. SX3, A+2 (SX2), DELTA+1.0+A ($X2) 

L, TEMP 

+, ONE 



•SET (I+J-2) IN TEMP- 

'AD VANCE TEMP TO (I+J-l)- 

'CALCULATE A (I,J)- 
REPEAT FOR FIRST ROW 

'COPY REPEATED ELEMENTS- 



ST, TEMP 



'ADVANCE (I-hJ+1)- 
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DL, ONE 

D/, TEMP 
LOCS 5RD, A(SX2) 

V+I, SX2, DELTA 

CB, SX2, LOCI 

LX, SX2, CN1 

LX, SX3, CN3 
LOC3 SV, SX3, A (SX2) 

V+I, $X2, DELTA 

V+I, $X3, 1.0 

CB, 1X2, LOC3 

'FIND LARGEST ELEMENT IN FIRST COLUMN 

BD, S+, 32 

SC, SX2, 1.0 
DELTAI SYN, 250 
DELTAM SYN, DELTAI- 1 
DELTA SYN, 250, 

LX, SX2, CN2 

Z, TEMP 

LA, A+l, 
REP KA,DELTA+1, 0+A (SX2) 



'CACULATE LAST TERM IN ROW- 
' ADVANCE TO NEXT ROW- 
'REPEAT FOR NEXT ROW- 



STORE ROW INDICATOR - 



INTERVAL TIMER RESET 



'SET ROW ONE AS LARGEST 

'FIRST ELEMENT TO ACC. 

'COMPARE TO FIRST ELEMENT IN I-TH ROW 



BZAL, CON 
SV, $X2, TEMP 
L-DELTA+1, 0+A ($X2) 
CON V+IC, SX2, DELTA 
BZXCZ.REP 
LX, SX3, TEMP 
BXVZ, BEGIN 
LX, $X2 ; CN4 
SWAP, SX2, A,DELTA+A ($X3) 



'SET I-TH ROW AS LARGEST 
'LARGEST ELEMENT TO ACC 
'ADVANCE I 
'REPEAT FOR ALL ROWS 



'TRANSFER FIRST ROW CONTAINS LARGEST 



'SWAP ROWS 



3/8/61 



'NORMALIZE PIUOT ROW 
BEGIN L, ONE 

ST. DETER 

LX, SX2, CN1 
MORE LX, SX1, CN2 

L (U), A 

ST (U), B 

LX, SX5, SX2 

L, ZERO 

ST, TEMPI 

Z,TEMP2 

DL, A+l, 

BRZ, ERROR 

ST, TEMP 

D*, DETER 

SRD, DETER 

DL, ONE 

D/, TEMP 

SRD, TEMP 
FROW DL, A+2.0 (SX1) 

D*, TEMP 

SRD, B+1.0 (SX1) 

CB+, SX1, FROW 

L, TEMP 

ST, B+1.0 ($X1) 

LX, $X4, CN2 

LX„ SX3, CN2 

LV, SX3, CONSXW 

CNOP 
ROW SX, SX4. TEMP 



'SET UP FOR EVALUATION OF DETERMINATE 



'SET UP TO FIND MAX FIUCT FLEMENTS 



'PIUOT ELEMENT TO STORAGE 



EVALUATE DETERMINAN 



'STORE NORMALIZED ELEMENT- 
'REPEAT FOR REST OF FHIST ROW 

CALCULATE ELEMENT FOR INVERSE 
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SVA, SX3, Tl 

SVA, 3X3, T2 

L (U), DELTA+A (3X4) 

ST(U), A (3X4) 

LFTN, DELTA+1.0+A(SX4) 
LOOF DL, DELTA+2.0+A(SX4) 
Tl *+,B+l. 0(3X4) 

SRD, 9+1,0(8X4) 

CB+,$X4, LOOP 

DL (N) , SFT 
T2 B*, B+l, 0(3X4) 

SRD, A+l. 0(3X4) 

LX, 3X4, TEMP 

CBZ, 3X5, FIN 

LA, 1.0+A(SX4) 

KA, TEMP 1 

BZAH, CON1 

SV,SX2,TEMP2 

ST, TEMPI 

B, CON1 
FIN LCI, 3X5, 1.0 

CON1 V +1,31X4, DELTA 

V-IC,$X3, DELTA 

BZXCZ, ROW 

LX,3X3, CN4 

T,SX3,B,A(SX4) 

LX,SX5,TEMP2 

BXVZ, CON3 

SWAP, SX3, A,A(SX5) 
CON3 CB,SX2,MORE 



'CALCULATE ELEMENT FOR INVERSE 



'CHECK ONLY UNUSED ROWS FOR MAX. 



'SAVE LOCATION OF MAX 
'SAVE MAX ELEMENT 



'REPEAT FOR ALL ROWS 



'MOVE PIUOT ROW INTO LAST PLACE 



'REPEAT FOR ALL PIVOT ROWS 
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LV,SX4,1.0 
LX,SX1,CN1 

sc,sxi,axio 

SV,SX4, CLOCK-2.0(SX10) 

C+I, $X1,1.0 

KOI, SX1, 101.0 

BXL, NEXTN 

BEW,S,0 
ERROR BEW, S,0 

CNOP 
CN4 XW,0,N+1.0 
XTWO XW,0,2.0,0 
DETER DR(N), (1) 
TEMPI DR(N),(1) 
TEMP2 DR(N),(1) 
ZERO DD(N), 0.0 
ONE DD(N), 1.0 
TEMP DR(N),(1) 
CN1 XW, 0,N,0 

CN2 XW,0,N-1,0 
CN3 XW, 1,0,0,0 

CONSXW XW, S+1,0,0,0 
N SYN, 4,0 

CLOCK DR(N),(250) 

SLC, 32768.0 
A DR (N) , (DELTAI, DELTAI) 

B DR(N), (DELTAI) 

END, START 
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LISTING OF MATRIX MULTIPLY PROGRAM 

PUNID, TC MXM16 

SLC, 32, 
BEGIN NOP 

BD, $-+0,32 

LVI,$13,0 

LCI,S1,6000 

Tl,l,WON,32767. 

T,$l,32767„32768, 

LVI,$1,20, 

LCI,$1,6 
BD BD,$+0.32 

LVI,S2,0 

SV,$2,SIT 

LVI,$15,S+1.0 

B,MXM16 

SIC,32768. 

SIC,0($1) 

SIC,0(S1) 

SIC,0 

SIC,52768. 

SIC,0(S1) 

SIC,0($1) 

SIC.O 

SIC,72768. 

SIC,0($1) 

SIC,0($1) 

SIC,0 

BEW,$ 
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NOP 
LV,$2,SIT 

SV,$2,TIME($13) 

V+I,S13,1.0 

V+ICR,S1,20. 

BZXCZ,BD 

BEW,$ 
WON DD(N),1.0 
TIME DRZ(U),(10) 

'RECTANGULAR MATRIX MULTIPLY SUBROUTINE, MXM16 
'CALLING SEQUENCE AS FOLLOWS 

LVI,$15,$+1.0 - B,MXM16 

,LMTRK - ,M1 - ,N1 - ,0 

,RMTRIX - ,M2 - ,N2 - ,0 

,PMTRK - ,M3 - ,N3 - ,0 -PRODUCT MATRIX ADDRESS ,M3XN3 

(FULL WORD ERROR RETURN) 

NORMAL RETURN 
'M3 IS ASSUMED EQUAL TO Ml,N3 IS ASSUMED EQUAL TO N2 
'CHECK IS MADE FOR M2 EQUAL TO Nl 
'PROGRAM DOES NOT USE M3,N3 INFORMATION 
'NO CHECK FOR MATRICES EXCEEDING MEMORY CAPACITY 
MXM16 TI,4,$2,SPACE 

LVE,$3,1.0($15) 

LVE,$2,2.32($15) 

KV,$2,$3 

BZXE,ERR 
SVA,$3,DUMMY 2+0.32 

SVA,$3,VPI3 -VPI3 

L(BU,18),$3,128-18-4 
LC,$4,$L -S4 COUNT 
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-$4 COMPLETE 



'$5 COMPLETE 



$14 COMPLETE 
LOOP1B+1.0 



BXCZ,N11Z 

ST(BU,4),VPI+1.32+.18-.4,128-18-4 -VPI+1.32 

BRZ,N12Z 
LVE3 LVE,$4,0($15) 

LRI,$4,$4 
LVE,$5,2.0($15) 

LVE,$3,3.0($15) 

LCy$D,S>U 

LRI,$5,$5 
LVE,$14,4.0($15) 

LVE,$2,0.32($15) 
LC,$14,$2 

LRI,$14,$14 
SVA,$3,LOOP1B+1.0 
SVA,$3,DUMMY+0.32 

LCI,$2,15 
LVI,$2,0 

LWF(U),LOOPlB 
PLU +(U), DUMMY 

ST(U),LOOP1A+1.0($2) 
CB+,$2,PLU 
+(U), DUMMY 
ST(BU,18),VPI,128-32-18 
L(U), DUMMY 2 
D*(U), DUMMY 
-(BU,D,VFL,40 
ST(BU,18),SRD+1.0,40 
TI,2,$4,$2 
CNOP 
STX SX,S2,$4 



'+,EXP HAS +0 



'VPI 



NEW ROW OF PRODUCT 
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DLU DL(U),ZERO 



'NEW ELEMENT OF PRODUCT 



LFT(lf 


>,0(S2) 

* 


+(N),0($3) 


LFT(U) 


,1.0(82) 






* 


+(N),N2($3) 


LFT(U) 


,2.0($2) 






* 


+(N),N22($3) 


LFT(U) 


,3.0(12) 






* 


+(N),N23($3) 


LFT(U) 


,4.0($2) 






*+(N),N24($3) 


LFT(U) 


,5.0($2) 






* 


+(N),N25($3) 


LFT(U) 


,6.0($2) 






* 


+(N),N26(S3) 


LFT(U) 


,7.0($2) 






* 


+(N),N27($3) 


LFT(U) 


,8.0($2) 






* 


+(N),N28($3) 


LFT(U) 


,9.0($2) 






* 


+(N),N29($3) 


LFT(U) 


,A.0($2) 






* 


+(N),N2A($3) 


LFT(U) 


,B.0(S2) 






* 


+(N),N2B($3) 


LFT(U) 


,C.0($2) 






* 


+(N),N2C($3) 


LFT(U) 


,D.0($2) 






* 


+(N),N2D($3) 


LFT(U) 


,E.0($2) 






* 


+(N),N2E($3) 
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LFT(U),F.0($2) 

*+(N),N2F($3) 
VPI V+I,S3,N2G 

V+IC,$2,16.0 
BZXCZ,LOOPlA 

LCI,$2,N12 
L00P1B LFT(U),0($2) 

*+(N),0(S3) 
V+I,$3,N2 

CBR+,$2,LOOPlB 
SRD SRD(N),0($14) 

V+I,$4,1.0 
V-ICR,$3,M2*N2-1.0 
BZXCZ,DLU 
VPI 3 V+I,$2,N1 

CB,$14,SIX 
RECOV TI,l,NllZR,LOOPlA 
TI,2,N12ZR,VPI 
TI,4,SPACE,S2 
B,7.0($15) 
ERR TI,4,SPACE,$2 

B,6.0(S15) 
N11Z TI,1,N11ZW,L00P1A 
LC,$4,$3 
B,LVE3 
N12Z TI,2,N12ZW,VPI 
8,LVE3 
CNOP 
N11ZW B,LOOPlB 

*+(N),0($3) 



NORMAL RETURN MEASURE 



-LOOP1A HAS B,LOOPlB 
-N12 IN $4 COUNT FIELD 
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N12ZW V+I,$3,N2G 

V+ICR,$2,16.0 

BZXCZ,LOO?lA 

B,SRD 

NUZR SYN,LOOPlB 

N12ZR V+I,$3,N2G 

V+IC,$2,16.0 

BZXCZ,LOOPlA 

LCI,$2,N12 



DUMMY2 BE,0 
DUMMY BE, 1.0 



BE,M2 
BE,N2 



ZERO DD(N),0 
SPACE DRZ(U),(4) 
VFL SYN(BU,l),ZERO 

- $J XW,LMTRIX,N11,$4 

- $5 XW,RMTRIX,N2,$5 

- $14 XW,PMTRTX,M1,$14 
Ml SYN,64.0 

M2 SYN,128.0 

M3 SYN,192.0 

Nl SYN,1.0 

N2 SYN,2.0 

N3 SYN,3.0 

Nil SYN,9.0 

N12 SYN,10.0 

LMTRIX SYN,16384.0 
RMTRIX SYN,32768.0 
PMTRK SYN,65536.0 



-XPF BIT OF WHICH IS ONE 



12 
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A SYN,10 

B SYN,11 

C SYN,12 

D SYN,13 

E SYN,14 

F SYN,15 

N22 SYN,N2+N2 

N23 SYN,N22+N2 

N24 SYN,N23+N2 

N25 SYN,N24+N2 

N26 SYN,N25+N2 

N27 SYN.N26+N2 

N28 SYN,N27+N2 

N29 SYN,N28+N2 

N2A SYN,N29+N2 

N2B SYN,N2A+N2 

N2C SYN,N2B+N2 

N2D SYN,N2C+N2 

N2E SYN,N2D+N2 

N2F SYN,N2E+N2 

N2G SYN,N2F+N2 
END, BEGIN 
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LISTING OF PRIME NUMBER PROGRAM PRIMC 

PUNID, TCCPRIMC 
'THIS VERSION USES BOUNDARY CONTROL FEATURE OF THE 7030 
'(P+D/2 IS IN VF OF $4 

'ODD NUMBER N ABOVE 3 REPRESENTED BY POSITION (N-l)/2 
BEYOND BASE ADDR 
'PRIME P IS IN VF OF SI 
'(P*P+2*K*P)/2 IN VF OF S2 

SLC,32,0 
LOLIM SYN (BU,24), 32.0 
UPLIM SYN (BU,24), (8) 273000.0 
BASE SYN (BU,24), 8160.32 

TABL SIC, SICK MUST BEGIN AT FULL WORD 

BEW,$ 
SIC, SICK 

BEW,S 
SIC, SICK 

BEW,S 
SIC, SICK 

BEW,S 
SIC, SICK 

NOP 
SIC, SICK 

BEW,$ 
SIC, SICK 

BEW,S 
SIC, SICK 

BEW,S 
SIC, SICK 

BEW,$ 
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SIC, SICK 

BEW,S 
SIC, SICK 

BEW,$ 
SIC, SICK 

BEW,S 
SIC, SICK 

BEW,S 
SIC, SICK 

BEW,S 
SIC, SICK 

BEW,S 
SIC, SICK 

BEW,$ 
AD SIC, SICK 

BD, INTRUP 
SIC, SICK 

BEW,$ 
SIC, SICK 

BD, SICK 
DS SIC, SICK 

BD, INTRUP 
SICK NOP, 

BEW, SICK 
PRIMC BD, S+l 'BEGINNING OF PROGRAM 

LVI, SI, TABL 

SV, SI, SIA 
LX, S6, XW6 

SX, S6, SUB 'SET BOUNDARY CONTROL 
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LX, $4, XW4 
LV, $3, VF3 

LV, $5, VF5 
T, $4, WON5+1.0, WON5+2.0 
INTRUP BD, CAT 
VPI V+, S4, VF 

CAT CT0011 (BU,32) (V+IC), 0.1 ($4) 
BRZ,VPI 
V+, $4, 7.0 
SV, $4, $1 
LVS, SI, SI, S3, $4 
SVR, SI, DOG 

SVA, $1, DOGG 

SVA, SI, DOGGG 



•LOCATE NEXT NONZERO BIT 
•USUALLY UNSUCCESSFUL 
•INCORPORATE SLZC CONTENTS 



P IN S VALUE FIELD 



L (BU, 24), 17.0, 68 

D*(U), SL 

ST (BU, 24), 18.0, 21 

V+, S2, $5 

KV, S2, S6 

BZXL, EXIT 

BE, DOG 

CNOP 
DOG CM0O0O (BU, 1) (V+I), S($2) 
DOGG CM0000 (BU, 1) (V+I), $(S2) 
DOGGG CM0000 (BU, 1) (V+I), $($2) 

BE, DOG 
EXIT LVI, $15, $+1.0 

B, (8) 277777.0 

TI.0, 32.0, 500.0 

5WAPI, 0, (8) 272000.0, (8) 273000.0 



P AT FP FRACTION BOUNDARY 
P*P. THIS IS AN ODD NUMBER 
(P*P-l)/2 STORED IN VF OF $2 



SIEVING LOOP. USES SD5 FOR EXIT 



ENTER DUMP SUBROUTINE 
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BEW,$ 
VF3 VF, -BASE-BASE-.l 

VF5 VF, BASE 

VF VF, .31 

XW4 XW, BASE+.l, UPLIM-BASE+1, S 
XW6 BE, UPLIM 

BE, LOLIM (.25) 1 

SLC, BASE-2.0 
WONS DD (3U, 64), (16) FFFFFFFFFFFFFFFF 

DD (3U, 64), (16) FFFFFFFFFFFFFFFF 

END, PRIMC 
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LISTING OF MONTE CARLO PROGRAM 



LB 

PRNT 

TAPE 

START 



RESM 



MX 



AG 



PRNS 

SEM, C, 6, V 

SLC, 100. 

SYN, $ 

SYN, 18.32 

SYN, 16.32 

PUNID, NH MC 

Z, COUNT 

LCI, 1, 31 

T, 1, COUNT, COUNT+1. 

L(U), RANS 

ST(U), RAN 

BD, $+.32 
LV, 1, $IA 
LCI, 1, 48 

T, 1, 0($1), IT 

LVI, 1, IT 

SV, 1, SUA 

TI, 1, FKZ, IT+4. 

TI, 1, BOUND, SUB 

LVI, 1, 1 

SV, 1, SIT 

BE, $+, 32 
REL(SEOP), PRNT 
CCW, PRNT, CWB 
BB, CWB+.24, S-l. 
Z 3SSB 

TI, 10, PBUF+1., PBUF+2. 
LCI, 1, 48 

T, 1, PBUF, PBUF+12. 
LCI, 1, 1000 
CB, 1, S 
LCI, 5, 10001 
LVI, 1, 
LVI, 2, 
CHOOSE DIRECTION FOR ENTRY 
V-I, 1, 3. 
L(N), U(S1) 
*(N), CPF 
-(N), PS 
ST(N), YD 
*(N), YD 
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ST(N), TS 

BXVLZ, OMGA 

L(N), U+l. ($1) 

*(N), OPF 

-(N), PS 

ST(N), ZD 

*(N), ZD 

M+(N), TS 

L(N), U+2. ($1) 

*(N), $L 

+(N), TS 

*(N), SL 

-(N), U+2, ($1) 

BRGZ, AG 

CBZ, 5, STOP 

M+1(BU,64), PN 
CHOOSE LOCATION FOR ENTRY 
BG V-I, 2, 2. 

L(N), V(S2) 

E+I, 1 

-(N), ONE 

ST(N), Y 

*(N), Y • 

BXVLZ, OMGB 

ST(N), TSQ 

L(N), V+l. ($2) 

E+I, 1 

-(N), ONE 

ST(N), Z 

*(N), Z 

+(N), TSQ 

-(N), ONE 

BRGZ, BG 

ST(N), TSA 
CLASSIFY ENTRY 

LVI, 3, 

-(N), AT 

BRLZ, S+l. 

V+I, 3, 1. 

L(N), Y 

BRGZ, $+1. 

V+I, 3, 2. 
PARTICLE IS AT (A, Y, Z) GOING IN DIRECTION (-(U+2.($l)), YD, ZD) 
HOW FAR TO BOUNDARY 

L(N), YD 
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+(N), U+2, ($1) 

BZRGZ, AWAYB 

ST(N), TSR 

L(N), A 

-(N), Y 

/(N), TSR 
OB ST(N), TTB 

HOW FAR TO WALL 

L(N), Y 

*(N), YD 

ST(N), TSB 

L(N), Z 

*(N), ZD 

+(N), TSB 

ST(N), TSC 

*(N), TSC 

ST(N), TSD 

LN(N), TSA 

*(N), TS 

+(N), TSD 

SRT(N), $L 

-(N), TSC 

/(N), TS 
WHICH IS CLOSER 

K(U), TTB 

BAH, TOBOUN 
WALL IS CLOSER 

ST(N), TTWA 

L(N), U+2. ($1) 

*(N), TTWA 

-(N), A 

STN(N), X 
JOIN L(N), YD 

*(N), TTWA 

M+(N), Y 

L(N), ZD 

*(N), TTWA 

M+(N), Z 
PARTICLE IS NOW ON WALL A AT (X, Y, Z) 
CHOOSE NEW VELOCITY 
CG V-I, 1, 3. 

L(N), U+l. (SI) 

*(N), OPF 

-(N), PS 

ST(N), TSF 
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*(N), TSF 

BXVLZ, OMGC 

ST(N), TS 

L(N), U+2. ($1) 

*(N), $L 

M+(N), TS 

L(N), U($l) 

*(N), OPF 

-(N), PS 

ST(N), XD 

*(N), XD 

+(N), TS 

*(N), $L 

-(N), 0+2. ($1) 

BRGZ, CG 
ROTATE VELOCITY RELATIVE TO CYLINDER WALL 

L(N), Y 

*(N), TSF 

ST(N), TSE 

L(N), Z 

*(N), U+2. ($1) 

-(N), TSE 

STN(N), ZD 

L(N), Z 

*(N), TSF 

ST(N), TSI 

L(N), Y 

*(N), U+2. ($1) 

+(N), TSI 

STN(N), YD 
PARTICLE NOW HAS VELOCITY (XD, YD, ZD) ON WALL A AT (X, Y, Z) 
HOW FAR TO BOUNDARY 

L(N), YD 

-(N), XD 

BZRGZ, AWAYA 

ST(N), TSJ 

L(N), X 

-(N), Y 

/(N), TSJ 

ST(N), TTB 
HOW FAR TO WALL A 

L(N), Y 

*(N), YD 

ST(N), TSK 

L(N), Z 
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*(N), ZD 

+(N), TSK 

/N(N), TS 

E+I, 1 
WHICH IS CLOSER 

K(U), TTB 

BAH, TBOUN 
QA ST(N), TTWA 

WALL A IS CLOSER 
IS END CLOSER YET 

L(N), A 

-(N), X 

/(N), XD 

K(U), TTWA 

BAL, OUTA 
NO, GO TO WALL. 
AWAYC L(N), XD 

*(N), TTWA 

M+(N), X 
L(N), YD 
*(N), TTWA 
M+(N), Y 
L(N), ZD 
*(N), TTWA 
M+(N), Z 
B, CG 
OUTA BRLZ, AWAYC 

ST(N), TSL 
*(N), YD 
M+(N), Y 
BRGZ, S+l. 
V+I, 3, 8. 
L(N), Y 
*(N), SL 
ST(N), TSM 
L(N), TSL 
*(N), ZD 
+(N), Z 
*(N), SL 
+(N), TSM 
-(N), TEST 
BRLZ, S+l. 
V+I, 3, 4. 
L(N), ONE 
M+(N), COUNT (S3) 
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AWAYA 



OMGA 



OMGB 



OMGC 



OMGD 



B, AG 
CNOP 

l(n),y 

*(N), YD 
ST(N), TSK 
L(N), Z 
*(N), ZD 
+(N), TSK 
/N(N), TS 
E+I, 1 
B, QA 
LX, 1,XA 
L(U), RAN 
CNOP 
D*(U), SL 
SHFL, 24 
ST(N), U(S1) 
CB+, 1, S-1.-.32 
ST(U), RAN 
B, AG 
LX, 2, XA 
ST (BU, 64), TST 
L(U), RAN 
CNOP 
D*(U),SL 
SHFL, 24 
ST(N), V(S2) 
CB+, 2, S-1.-.32 
ST (U), RAN 
L(BU, 64), TST 
B, BG 
LX, 1,XA 
L(U), RAN 
CNOP 
D*(U), SL 
SHFL, 24 
ST(N), U(S1) 
CB+, l,S-l.-.32 
ST(U), RAN 
B, CG 
LX, 1, XA 
L(U), RAN 
CNOP 
D*(U), SL 
SHFL, 24 
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ST(N), U(S1) 

CB+, 1, S-1.-32 

ST(U), RAN 

B, DG 
AWAYB L(N), AWQ 

B, QB 
HOW FAR TO END B 
TBOUN L(N), B 

-(N), Y 

/(N), YD 

ST(N), TSN 

HOW FAR TO WALL B 

L(N), XD 

*(N), SL 

ST(N), TS 

L(N), ZD 

*(N), SL 

+(N), TS 

ST(N), TSO 

L(N),X 

*(N), XD 

ST(N), TS 

L(N), Z 

*(N), ZD 

+(N), TS 

ST(N), TSP 

L(N),X 

*(N), SL 

ST(N), TS 

L(N), Z 

*(N), SL 

+(N), TS 

-(N), ONE 

*(N), TSO 

ST(N), TS 

L(N), TSP 

*(N), SL 

-(N), TS 

SRT(N), SL 

-(N), TSP 

/(N), TSO 

K(U), TSN 

ST(N), TTWB 

WHICH IS CLOSER 

BAH, OUTB 
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WALL B IS CLOSER 
QD *(N), XD 

M+(N), X 

L(N), TTWB 

*(N), YD 

M+(N), Y 

L(N), TTWB 

*(N), ZD 

M+(N), Z 

PARTICLE IS ON WALL B AT (X, Y, Z) 
CHOOSE NEW VELOCITY 
DG V-I, 1, 3. 

L(N), U+l. (SI) 

*(N), OPF 

-(N), PS 

ST(N), TSF 

*(N), TSF 

EXVLZ, OMGD 

ST(N), TS 

L(N), U+2. (31) 

*(N), SL 

M+(N), TS 

L(N), U(S1) 

*(N), OPF 

-(N), PS 

ST(N), YD 

*(N), YD 

+(N), TS 

*(N), SL 

-(N), U+2.(S1) 

BRGZ, DG 
ROTATE VELOCITY VECTOR RELATIVE TO CYLINDER WALL 

L(N),X 

*(N), TSF 

ST(N), TSE 

L(N), Z 

*(N), U+2.(S1) 

-(N), TSE 

STN(N), ZD 

L(N), Z 

*(N), TSF 

ST(N), TSI 

L(N),X 

*(N), U+2. (SI) 

+(N), TSI 
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STN(N), XD 
PARTICLE HAS VELOCITY (XD, YD, ZD) AT (X, Y, Z) ON WALL B 
HOW FAR TO BOUNDARY 

L(N), XD 

-<N), YD 

BZRGZ, AWAYE 

ST(N), TSJ 

L(N),Y 

-<N), X 

/(N), TSJ 
QE ST(N), TTB 

HOW FAR TO WALL B 

L(N), X 

*(N), XD 

ST(N), TSK 

L(N), Z 

*(N), ZD 

+(N), TSK 

/N(N), TS 

E+I, 1 
WHICH IS CLOSER 

K(U), TTB 

BAH, TBOUM 

ST(N), TTWB 
WALL B IS CLOSER 

IS END CLOSER YET 

L(N), YD 

BZRGZ, AWAYF 

L(N), B 

-(N), Y 

/(N), YD 

K(U), TTWB 

BAL, OUTBS 
NO, GO TO WALL B 
AWAYF L(N), XD 

*(N), TTWB 

M+(N), X 

L(N), YD 

*(N), TTWB 

M+(N), Y 

L(N), ZD 

*(N), TTWB 

M+(N), Z 

B, DG 

CNOP 
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AWAYE 



AWAYG 



TOBOUN 



TBOUM 



QG 



L(N), AWQ 

B, QE 

L(N), AWQ 

B, QG 

L(N),A 

ST(N), X 

L(N), t)+2.(Sl) 

STN(N), XD 

B,TBOUN 
PARTICLE IS CROSSING BACK INTO PIPE A 
HOW FAR TO END 

L(N), XD 

BZRGZ, AWAYG 

L(N), A 

-(N), X 

/(N),XD 

ST(N), TSR 

L(N), Y 

*(N), YD 

ST(N), TSB 

L(N), Z 

*(N), ZD 

+(N), TSB 

ST(N), TSC 

*(N), TSC 

ST(N), TSD 

L(N),Y 

*(N), SL 

ST(N), TS 

L(N), Z 

*(N), SL 

+(N), TS 

-(N), ONE 

ST(N), TSA 

L(N), YD 

*(N), SL 

ST(N), TS 

L(N), ZD 

*(N), SL 

+(N), TS 

ST(N), TSS 

*(N), TSA 

ST(N), TS 

L(N), TSC 

*(N), SL 
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OUTAB 

OUTBS 
OUTB 



FIX 



COUNT 
TIME 
TIMEE 
STOP 



-(N), TS 

SRT, SL 

-(N), TSC 

/(N), TSS 

K(U), TSR 

BAH, OUTAB 

ST(N), TTWA 

L(N), XD 

*(N), TTWA 

M+(N), X 

B, JOIN 

CNOP 

L(N), TSR 

B, OUTA+.32 

ST(N), TSN 

L(N), TSN 

BZRGZ, FIX 

*(N),XD 

M+(N),X 

BRGZ, $+1. 

V+I, 3, 8. 

L(N),ISN 

*(N), ZD 

+(N), Z 

V+I, 3, 16. 

*(N),$L 

ST(N),TS 

L(N),X 

*(N),$L 

+(N), TS 

-(N) , TEST 

BRLZ, $+1. 

V+I, 3, 4. 

L(N), ONE 

M+(N), COUNT ($3) 

B, AG 

L(N), TTWB 

B, QD 

SLC, 33000. 

DR(N), (32) 

DR(BU, 64), (1) 

DR(BU, 64), (1) 

CCW, PRNT, CWB 

BB, CWB+.24, S-l. 

LVI, 8, 10.32 
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LVI, 7, 

LCI, 7, 33 

LCV(BU, 64), BN 

ST(DU, 16,8), PRUF+11. -.16, 32 

ST(DU, 64, 8), PBUF+11 

B, BPR 
APR DL(U), COUNT-1. ($7) 

D+(U) , FIXE 

LCV(BU, 64-12), $L+.12 

ST(SU, 64, 8), PBUF+.32($8) 
BPR LCI, 9, 10. 

LV, 9, $8 

LI(BU, 8), (16) A 

CT0011(BU, 8), PBUF+.16($9) 

BZRZ, $+1.32 

ST(BU, 8), PBUF+.16($9) 

V+, 9, PE 

GB, 8, APR 

CB, 9, $-3. 

V+, 8, FLD 

CB+, 7, APR 

LCV(BU, 36), $TC 

LCI, 7, 11 

LVI, 7, _ 

LVI, 8, 5 

CI0011(BU, 8), (16)A, -8 

ST(DU, 8, 8), PBUF+.8($7), 0($8) 

BZRZ, $+1.32 

ST(DU, 8, 8), PBUF+.8($7), -8 

V+, 7, PE 

V-I, 8, 2, 

CB, 7, $-3.-. 32 

W(SEOP), PRNT, CWD 

W(SEOP), TAPE, CWE 

CCW, TAPE, CWB 

BB, CWB+.24, S-l. 

B, MX 

CNOP 
FIXZ SIC, ZET 

BD, ZET+.32 
ZEI BE, 00 

TI, 1, REFIX, IT+4 
TI, 1, INTER, SIT 

BE, $+.32 

TI, 9, 7., HOLD 
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TI, 16, 16., HGLD+9 




RD (SEOP), CNSL, CWA 




CCW, CNSL, CWB 




BB, CWB+.24, S-l. 




BB, CNSLE+2., RESTAR 




LCV(BU, 64), PN 




ST(DU, 64), CNSLA+1. 




TI, 1, CNSLE+2., CNSLA+2. 




W(SEOP), CNSL, CWC 




CCW, CNSL, CWB 




BB. CWB+.24, $-1. 




L(BU, 7), CNSLE+2.33 




*I(BU,7), 100 




+1 (BU,15), 50. 20 




ST(BU, 18), 20 




TI, 9, HOLD, 7. 




TI, 16, HOLD+9., 16. 




BD, $+.32 




TI, 1, FTXZ, IT+4. 




B, ZET 


REFLX 


SIC, ZETA 




BC, $ 


ZETA 


VF, 00 




CNOP 


INTER 


VF, 4096 


FIXE 


DD(BU, 64), (16) 0680000000000000 


FLD 


VF, .96 




CNOP 


PBUF 


DD(BU, 64), (16)0010101010101010,(16) 1010101010101010 


PE 


VF, .-8 


PN 


DD(BU, 64), 


CNSL 


SYN, 19.32 




CNOP 


IT 


DR(BU, 64), (48) 


HOLD 


DR(BU, 64), (25) 




CNOP 


BOUND 


VF, UB 




VF, LB 




DD(BU,1), 1 


CWA 


CW, CNSLE, 3 


CWB 


CW 


CWC 


CW, CNSLA 


CNSLE 


DR(BU, 64), (3) 


CNSLA 


DR(BU, 64), (3) 
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CWD 



CWE 



RESTAR 



AGT 



FDCT 

TSR 

TSS 

TST 

TSN 

TSO 

TSP 

TTWB 

AWQ 

RANS 



CW(CDSC), PBUF, 12, $+1. 

CW(CDSC), PBUF +12., 12, $+1. 

CW(CDSC), PBUF+42., 12, $+1. 

CW, 

CW (CDSC), BPUF+36., 12, $+1 

CW(CD), PRUF+48., 12 

CW(CCR), COUNT, 32, $+1. 

CW(CCR),RAN, 1,S+1 

CW9CCR), A, 2, $+1. 

CW, PN, 1 

TI, I, FIXT, IT+4. 

CTL(SEOP), TAPE, (8) 136 

CCW, TAPE, CWB 

BB, CWB+.24, S-l. 

CCW, TAPE, CWB 7 

BZB, CWB+.18, S-l. 

LCV(DU, 64, 4), CNSL+1. 

ST(BU, 64), TESTN 

RD(SEOP), TAOE, CWE 

CCW, TAPE, CWB 

BB, CWB+.24, S-l. 

K(BU, 64), PN 

BAH, AGT 

LCV(BU, 64), PN 

ST(DU, 64), CNSLA+1. 

W(SEOP), CNSL, CWC 

CCW, CNSL, CWB 

BB, CWB+.24, $-1 

RD(SEOP), CNSL, CWA 

CCW, CNSL, CWB 

BB, CWB+.24, S-l. 

BB, CNSLE+2., $-3. 

BB, RESTAR+2.1, RESTAR 

BD, RESM. 

CNOP 

NOP 

DR(N), (1) 

DR(N),(1) 

DR(N), (1) 

DR(N),(1) 

DR(N), (1) 

DR(N), (1) 

DR(N), (1) 

DD(BU, 64), (168) 008000000000000 

DD(U), .7314156265 
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RAN 


DR(U),(1) 


YD 


DR(N), (1) 


ZD 


DR(N),(1) 


TTB 


DR(N),(1) 


TSA 


DR (N), (1) 


TSQ 


DR (N, (1) 


TSB 


DR(N), (1) 


TSC 


DR(N), (1) 


TSD 


DR (N), (1) 


X 


DR (N), (1) 


Y 


DR (N), (1) 


Z 


DR (N), (1) 


TTWA 


DR (N), (1) 


TSE 


DR (N), (1) 


TSF 


DR (N), (1) 


TSG 


DR (N), (1) 


TSH 


DR (N) , (1) 


XD 


DR (N), (1) 


TSI 


DR (N), (1) 


TSJ 


DR (N), (1) 


TSK 


DR (N), (1) 


TSL 


DR (N), (1) 


TSM 


DR (N), (1) 


TS 


DR (N), (1) 


TESTN 


DR (BU, 64), (1) 


PS 


DD (N) , .7 


OPF 


DD (N), 1.4 


ONE 


DD (N), 1 


AT 


DD (N), .5-1 


A 


DD (N), 1. 


B 


DD (N), 2. 


TEST 


DD (N), .5 




DD (N), 1, 1, 1 


U 


DR(N), (10000) 




DD (N), 1, 1, 1 


V 


DR (N), (10000) 


XA 


XW, 0, 9900 


UB 


SYN, S 




END, START 
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PREFACE 

The following are representative times of 7030 instructions. They 
will be updated when more information becomes available. 

INSTRUCTION SEQUENCE GENERATION AND TIMING 

A subroutine (GENER) was written to handle the generation of a long 
sequence of instructions, the execution of that sequence, the calculation 
of execution time, and the conversion and printing of that time. 

The subroutine accepts as parameters the following four items: 

a. The location of the first instruction of the sequence to be gener- 
ated. 

b. The count of instructions starting at A that constitute a sequence. 

c . The location of a mask to be OR' ed into each instruction of the 
sequence. 

d. The location of a second mask to be OR'ed into each instruction 
of the sequence. 

It picks up the instruction at A, determines if it is full or half word, 
determines if it is a branch type instruction, "ors" in both masks, stores 
the instruction, and reduces the count B. It then updates A by a full or 
half word and cycles till the count B is zero. This series is then repro- 
duced until a thousand instructions are available after which a count 
branch (with an original count of 10) is inserted. 

Branch instructions are handled especially with the branch address 
being updated by the address indicating the location where the first in- 
struction of each sequence is stored; e.g. assume the calling sequence 

LVI, $15, $+1.0; B, GENER 

, A 
,3 
,0 
,0 
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At A there might be these three instructions: B, 1.; B, 1.32; B, -.32 
which would cause the following sequence to be stored, at say (1000)g . 
1000.00 B, 1001.00 

1000.40 B, 1001.40 

1001.00 B, 1000.40 

1001.40 B, 1002.40 

The interpretation of branches embedded in other instruction types 
allows any instruction sequence to be constructed and timed. 

This sequence is then executed 10 times (as specified by the count in 
the CB instruction) and the measured elapsed time is multiplied by 100 to 
produce the execution time for 1 million instructions; the seconds now in- 
dicate integer micro-seconds. The results are calculated to two fractional 
positions and compare exactly to representative timings when the loop is 
actually executed one thousand times. The last digit in each number may 
be in error by one unit. 

A subroutine SCRIB (used in the Load Dump Trace package) is used 
for printing. 
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I SAVE PANEL | 



SET COUNT D TO 1000 



| GET INSTRUCTION ADDRESS, COUNT, MASK 1, MASK 2| 




ISIT 
NO ^r A BRANCH 
INSTRUCTION 



ISIT^ _ 
A BRANCH \. NO 
INSTRUCTION ' 



ADD LOOP LOCATION 
TO ADDRESS 




ADD LOOP LOCATION 
TO ADDRESS 



"OR" IN MASK I 64 BITS 



Tno 






ZERO 










ARRANGE TO 
TRANSMIT SEQUENCE 
TILL 1000 




RESTORE 




SET COUNT 
E TO 10 




SET INTERVAL 
TIMER TO 0.32 
(1/1024 SECOND) 




PAN] 


;l 







PLACE RESULTS 
IN PRINT BUFFER 



RESTORE PANEL 




CONVERT 
TO DECIMAL 




MULTIPLY 
BY 100 




1 


i 








DETERMINE 


YES 


INDIC 


UTOR 









CALCULATE 
FRACTIONAL 
MILLISECONDS 




Figure 1 . Flow Chart of GENER 
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FLOATING POINT TIMING 

Method: 

Sequences of operations were generated and timed by GENER. 

External Operands: 

Consecutive memory boxes were used where possible. Cases without 
forwarding used a repetition of four consecutive addresses IOOOII3 to 
100014 8 . Cases with forwarding used 1000011s. 

I-Box Operands: 

Index registers nine to twelve were used in the cases without forward- 
ing and index nine in the cases with forwarding. 

Internal Operands: 

The right half of the accumulator, $R, was vised for all cases. As $R 
was changed during the execution of successive double length operations a 
large factor of time was introduced by large exponent differences. This 
effort is illustrated in double add. 

Data: 

A normalized floating point one (1) was the initial operand unless 
otherwise specified. (Cases were run with flagged exponents superim- 
posed.) The execution of large numbers of consectuve operations caused 
a time increase due to shifting in some cases (normalized add is one ex- 
ample). The addition of 10 thousand ones involves preshifting and post 
normalization time. 

COMMENTARY ON FLOATING POINT MEASUREMENTS 

Pre- and post-shifting naturally has an effect on instruction timing. 
This explains the difference between normalized and unnormalized opera- 
tions on the following pages: 
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pp. 35, 66 (+) 

pp. 36, 67 (D+) 

pp. 39, 70 (+MG) 

pp. 40, 71 (D+MG) 

pp. 42, 73 (SLO) 

pp. 50, 81 (*+ . 4 cases of very long shifts on p. 81) 

pp. 62, 93 (M+) 

pp. 63, 94 (M+MG) 

The present measurements for /, D/, and R/ do not give a realistic 
timing, since the latter is strongly data dependent. The average divide 
time should be about lOfiS. 

Repeated "to memory" operations lead to queuing for the LAAR, 
and the present measurements on these instructions actually refer to the 
worst possible situations, not often realized in actual practice. The fol- 
lowing pages refer to "to memory" operations: 

pp. 41, 72 (ST) 

pp, 42, 73 (SLO) 

pp. 43, 74 (SRD) 

pp. 44, 75 (SRT) 

pp. 48, 79 (D/) 

pp. 61, 92 (LFT) 

pp. 62, 93 (M+) 

pp. 63, 94 (M+MG) 

Forwarding merely means using the same operand address. For 
fetch-type instructions, "forwarding on consecutive fetch" actually occurs, 
and only one true memory fetch is made for the entire sequence of 10,000 
instructions. 
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FLOATING POINT «• OPERATION. WIIHOUI FORWARU1NI. Ol exTEKNAL ANl) I-IJO* OPERANDS 



INTERNAL EXTERNAL 
OPERAND 





NORMALUEC t. 




iN) 




NEG (Nl 




AJNJ 




NEG AIN) 




. 1U1 




NEG IUI 




ACUI 




NEG A(U) 




BOTH OPERANDS WITH XPEN 




IN) 




NEG (Nl 




AIN) 




NEG A(N) 




1U) 




NEG (U) 




A(U) 




NEG AIU) 


AC 


EXPNT N. MEM EXPNT XPEN 




(N) 




NEG (N) 




AIN) 




NEG AIN) 




(U> 




NEG (U) 




AIU) 




NEG AIU) 


AC 


HUH XPFP. MEM MI fH XPEN 




IN) 




NEG (N) 




AIN) 




NEG AIN) 




(U) 




NEG (Ul 




AIU) 




NEG AIU) 



OEXING 




1N0I X1N(, 




RN.AU 


1-UOX INURNAl EXTERNAL 


1 -BOX 


RAND 


OPERAND OPERAND OPERAND 


OPE RANI J 


<U2? 


2,2! 


1,21 


d,»\ 


2.21 


2.21 


2.27 


2.U 1 


2,21 


2,2.1 


2,21 


«!.4 1 


2.21 


2.21 


2.21 


2.U 1 


LSO 


I.BI 


LSI 


2.m 


1.50 


I.BI 


1.51 


2.H 1 


L5_Q 


1,81 


U5.1 


2,hi 


1.50 


I.HI 


LSI 


;.k\ 


1,50 


l.UI 


1.51 


2.m 


1.50 


I.BI 


LSI 


2.1* 1 


1 . 50 


I.HI 


LSI 


i,4 1 


1 . '.>0 


I.BI 


I.S 1 


2.'l 1 


LSO 


I.BI 


LSI 


2.^1 


I. SO 


I.BI 


LSI 


2.m 


1 . 50 


I.BI 


LSI 


2.t\ 


LSI 


I.BI 


LSI 


2.U\ 


LBO 


I.BI 


I.BO 


2.h I 


Lao 


I.BI 


1.80 


2..ii 1 


1.00 


I.BI 


I.BO 


<L'tl 


i.ao 


I.BI 


I.BO 


t.i\ 1 


I.ao 


I.BI 


I.BO 


2.ti 1 


I.BO 


I.BI 


I.BO 


2.U 1 


l.bO 


I.BI 


I.BO 


2.^ 1 


1-80 


I.BI 


I.BO 


2.U 1 


lbo 


I.BI 


I.BO 


2,H ! 


l.BO 


I.BI 


I.BO 


/ . '. 1 


I.BO 


I.B 1 


1 .BO 


2,k 1 


LBO 


I.BI 


I.BO 


2.H 1 


I.BO 


I.BI 


1 .80 


2.H 1 


I.BO 


I.BI 


1 .HO 


/.'t 1 


I.BO 


I.BI 


1 .BO 


2.U 1 


I.BO 


I.BI 


I.BO 


2. ^ 1 



35 



36 



FLOATING P01NI 0+ OPEkATlOr*. WlTHOUl FORWARDING OF FXURNAl. AND 1-iJijX OPERANDS 



NO INDEXING 
INTERNAL EXT ERNAL I -BOX 
OPERAND OPERAND OPERAND 



INDEXING 
INTERNAL EXTERNAL I-UOX 
OPERAND OPERAND OPERAND 



NORMALIZED 1. 












IN) 


2.57 


2.57 


2.57 


2.58 




NEG (Nl 


2.57 


2.57 


2.57 


2.58 




A(N) 


2.57 


2.57 
2.57 


2.57 
2.5 7 


2.58 
2.58 




NEG A(N) 


2.57 




<U> 


I.BO 


1.81 
1.81 


1.80 

i.ao 


2.i»l 
2.4 1 




NEG <U> 


1.80 




A(U) 


1.80 


1.81 


I.UO 


2.U 1 




NEG AIU) 


1.30 


1.81 


1.80 


2.41 




BOTH OPERANDS WITH XPFN 








(N) 


1.80 
1.80 


1.81 
1.81 


1.80 
1.80 


2.1* 1 




NEG IN) 


2.U1 




A(NI 


1.80 


1.81 


1 .80 


2.1* 1 




NEG AIN) 


1.80 


1.81 


1.80 


2.4 1 




(U) 


1.80 


1.81 


i.ao 


2.4 1 




NEG UJ) 


i.ao 


1.81 


1.80 


2.41 




AIUI 


1.80 

1.80 


1.31 
1.31 


1.80 
1.80 


2.41 
2.41 




NEG AIU) 




AC EXPNT N. MEM EXPNT XPFN 












(N) 


2. 10 


2. 10 


2. 10 


2.41 




NEG IN) 


2. 10 


2-10 


2. 10 


2.41 




AIN) 


2. 10 


2. 10 


2. 10 


2.4 1 




NEG AINI 


2. 10 


2. 10 


2. 10 


2.41 




<U) 


2. 10 


2. 10 


2. 10 

2. 10 


2.4 1 




NEG (U) 


2. 10 


2. 10 


2.4 1 




AID) 


2. 10 


2. 10 


2. 10 


2.4 1 




NEG AIUI 


2. 10 


2. 10 


2. 10 


2.4 1 




AC WITH XPT-P. MtM WITH XPFN 








- - — 


- - 


(N) 


2. 10 


2.10 


2- 10 


2.41 




NEG (N) 


2. 10 


2. 10 


2.10 


2.41 




AIN) 


2. 10 


2. 10 


2. 10 


2.41 




NEG AIN) 


2. 10 


2. 10 


2.10 


2.41 




(U) 


2.10 
2.10 


2. 10 
2. 10 


2. 10 
2. 10 


^.41 
2.4 1 




NEG (U) 




AIU) 


2. 10 


2. 10 


2. 10 


2.4 1 




NEG AIU) 


2. 10 


2. 10 


2. 10 


2.41 





FLOATING POINI 



OPEKA1 ION, 



WIIHOU1 KUkWAKUING 111 lnlhKH/lL ANU l-HQX upEUANU- 



NO INDEXING 
INHKNAL tXltRNAt l-IKJX IMIKNAI 

OPIRANU OPERAND OPL HAM! OPERAND 



i noi x i m, 

EXIIKNAt 1 llOX 
OPERAND DPI KANU 



NORMALIZED I. 



NEG 



NEG 



NtG 



NfcG 



BOTH OPEKANUS WITH 



NEG 



NEG 



NEC 



NEG 



AC EXPNI N. MEM EXPNI 



NEG 



NEG 



NEG 



NEG 



IN > 
IN) 
AIN) 
AIN) 
IU) 
(U) 

AIU l 

A(U) 

XPEN 

(N) 

IN) 

AI N) 

AIN) 

10) 

IU) 

AIU) 

A(0) 

XPEN 

IN) 

IN) 

AIN) 

AIN) 

- 10) 

CU) 

AIU) 

AIU) 



At HUH XPFP. MEM WITH XPEN 

IN) 

NEG IN) 

AIN) 

NEG AIM 

IU) 

NEG IU) 

AIU ) 

NEG AIU) 



I. til 
I . •i I 
I. SO 
I.') I 
I.'jO 
I.'jO 
! , 'Jfl 
I. 'j I 



l.'il 
I.'jO 
I.'jQ 
I . '»() 
I.'jO 
I . 'jO 
I. til 
l.'iO 



I, HO 
I. BO 
I, HO 
1.00 
J.tiQ 
I. HO 
I, HO 
1.00 



1.00 
I. HO 
1.00 
l.BO 
I. BO 
1.00 
I. HO 

i.oo 



I.HI 
I.HI 
I.HI 
I.HI 
1.81 
1.81 

uai 

I.BI 



1,01 
I.HI 
I.B! 
I. HI 
I.BI 
I.BI 
I. 01 
I.BI 



I.BI 
I.BI 
I.BI 
I. Hi 
If HI 
UHl 
I. HI 
1.01 



I.HI 
I.HI 
I.BI 
I.BI 
I.HI 
I.BI 
I.BI 
I.HI 



1 .'jl 


/.'» 1 


1 .') 1 


.'.It 1 


I.'jI 


d.'*\ 


l.ll 


/.U 1 


l.jl 


<!.'t 1 


I . *> 1 


y.u I 


! , \> 1 


S..H\ 


l.'j 1 


;..ii 1 


1 .'j 1 


i.m 


l.'i 1 


i-.'t i 


L'j! 


4.k\ 


I.'jI 


S.U 1 


I.'jI 


<!,'! 1 


I.S 1 


^.lt 1 


l.'^l 


<:.<! 1 


I.'jI 


2.'t 1 


1 .00 


if.'t 1 


1 .HI) 


t.h 1 


1,00 


>.M1 


l.llO 


l.U, 1 


I, HO 


,' , 1 ! 


1.00 


^.<! 1 


1 .00 


J,l| 1 


1 -HO 


>.M 1 


I.HO 


/.H 1 


i.oo 


/.m 


1 .00 


^.41 


1 .00 


S.k\ 


l.HO 


?.U 1 


1 .00 


^.Ul 


1 .HO 


2.k\ 


1.00 


<*.U\ 



37 



38 



FLOATING HOIN! KMG OPERATION. WITHOUT FOKrtAl<D]NG OH tXlEKNAL AND l-BQX OPERANDS 



NO INDEXING 
[NIEKNAl EXIEHNAL 1-BOX INTERNAL 
OPERAND OPERAND OPERAND OPEKANU 



INDEXING 
EXTERNAL l-BOX 
OPERAND OPERAND 



NORMALIZED I. 



(N) 



1.51 



1.81 



NEG 



NEG 



NEG 



IN) 

AINI 

AiN) 

(U) 

I IT) 

A1U) 



NEG AIUI 

BOTH OPERANDS WITH XPFN 

i N|_. 

NEG INI 

AIN) 



NEG 



NEG 



NEG 



AC EXPNT N. MEM EXPNT 



NEG 



NEG 



AIN) 

(Ul 

(Ul 

AID) 

AIUI 

XPF N 

INI 

IN) 

AIN) 

AINI 

III) 



NEG 



NfcG 



AC Wl TH XPEP. MEM WITH 



NEG 



NEG 



NEC 



NEG 



<U) 
AIU) 
AIUI 

XPEN 

<N) 

INI 
AINI 
AINI 

tU) 

(Ul 
AIU) 
At U I 



1.51 

«OI» 
1.60 
1 .50 
1.51 
I. 61 



1.5! 



1.50 
l.bl 
1.61 



1-81 
• 01* 

i.8 i 

1.81 

i.e I 

1.81 



1.11 
1.81 
1.81 



1.50 
1-50 
1.50 
1.50 
i.60 



1.81 
I. 81 
1.81 
J. 81 
1.81 



1.80 
I. 00 
1.80 
1.80 
1.80 



1.81 
1.81 
1.81 
1.81 
1.81 



1.51 



2.41 



1.80 
1.80 
1.80 



1.80 



1.81 
1.81 
1.81 



1.81 



1.80 


1.81 


1.80 


1.81 


1.80 


1.81 


1.80 


1.81 


1.80 


1.81 


1.80 


1.81 


1.80 


1.81 



1.51 
1.5 1 
1.51 
U&l 
1.61 
1.51 
1.51 



U5J 
1.51 
1. 6) 



1.51 
1.51 

i.5i 

1.51 
1.51 



1.80 
I . 80 
1.80 
1.80 
1.80 



1.80 
1.80 

i.ao 



_i-M 

1.80 
1.80 
I. BO 
1.80 
1.80 
I. 80 
1.80 



2.41 
.2-4J 
2.4 i 
2.41 

2.41 
_i^4j_ 



2.41 



2.41 
2.41 



2.41 
2.4! 
2.4 I 
2.41 
2.41 



2.4 I 
2.41 

2.41 
2.4 1 
2.4 1 
2.41 
2.41 
2.4J 



The two *01* error indications 
here are due to machine error. 
The correct answers are ob- 
viously 1.50 and 1.81. 



2.41 
2.4 i 
2.41 
2.41 
2.4 I 
2.4 1 
2- 4J 
2.4 I 



FLQAIlJlG.PniMI £M£-Q££&Aj.ION.. WllHOL/T FORWARDING OF EXTEkNAL AND l-BOX OPERANDS 



NO INDEXING 
INrERNAL_E.XrERNAL I -BOX IMtRNAL 

OPERAND OPERAND OPERAND OPERAND 



INDEXING 
EXTtRNAL I-UOX 
OPERAND OPERAND 



NORMALIZED I. 



IN) 



2.27 



NEG 



NEG 



NEG 



IN) 

A1NI 
A1N) 

lyi 

t U I 

A(U) 



2. 10 

2.2 T 
2. 10 
U5Q 
2.10 
I. SO 



2.2 f 



2. 10 
2.2/ 
2.10 
1.61 
2. 10 
1.81 



NEG AIU) 



2.10 



2. 10 



2.27_ 
2. 10 
2.27 
2. !0 
1.5 I 
2. 10 

I-'jL 

2.l0 



2.4 ! 
2. 'I i 
2.4 I 
2.4 I 
2. Ml 
2.41 
.2. 4 1 
2.4 i 



BOTH OPERANDS WIIH XPFN 

INI 

NEG ( N > 
A1N) 



NEG A(NI 

(DJ 

NEG (Ul 

ALU) 

NEG AIU) 



AC EXPNT N. MEM EXPNT 



NEG 



NEG 



XPFN 

IN) 

IN) 

AINI 

AIN) 

(U) 



NEG IUI 

AIU J 

NEG AIU) 



1.50 
1.50 



1.50 
1,51 
1.51 
L.50 
1.51 



1.80 
1.60 
1.80 
1.80 
1.80 



1.80 
l.UO 
1.80 



1.8 I 
1.81 
1.81 



81 
81 
81 
81 



1.81 
I.Ul 
1. 81 

i.ui 

1.81 



1.81 
1.31 
I.UI 



1.51 
1.51 
I. M 
i.5l 
1.51 
1.51 
1,5! 
1.51 



1.80 
1.80 
1.80 
1.80 
1.80 



1.80 
1.80 
1.80 



2.1* 1 
2.41 
2. 41 
2. it I 
2.4 I 
2.4 1 
2.41 
2.41 



2,41 
2.4 I 
2.41 
2.4 I 
2.4 1 
2.41 
2,4) 
2.4 I 



AC WITH XPFP. MEM WITH 



XPFN 
IN) 



NEG 



NEG 



NEG 



INI 

A1NJ 

AIN) 

IUI 

IUI 

AIUI 



Jj-UQl 



1.80 
l.UO 
1.80 
1.80 
l.UO 
1.80 



NEG AIU) 



1.80 



SJ 
81 
til 
81 
81 
81 

«J 
81 



1.80 
1.80 
1.80 
1.80 



1.80 
1.80 

f.80 



2.41 
2.4 1 
2.4 I 
2.41 
2.4 1 
2.4 I 

2.4 1 



39 



40 



fLQATlMG_PQJNJJ3±M OPERATION. WITHOUT FORWARDING QF EXTERNAL AND I~80!L OPERANDS. 







NO INDEXING 
INTERNAL EXTERNAL 


I-BOX 
OPERAND 

2.57 


INDEXING 
INTERNAL EXTERNAL 
OPERAND OPERAND 


1-80X 








OPERAND OPERAND 


OPERAND 




NORMALIZED 1. 


<NI 


2.57 


2.57 


2.5b 




NEC 


(Nt 
AIN) 


6.90 
2.5/ 


6.90 
2.57 


6.90 
_2-57 


6.90 
2.58 
6.90 
2.41 
2.41 
2.41 




NEG 


A(NI 
(U) 


6.90 
1.80 


6.90 
1.81 


6.90 
1.80 




NEG 


(Ul 

AIU) 


2.40 
1.80 


2.40 
1.81 


2.40 
1.80 




NEG 


A(UI 


2. 40 


2.40 


2.40 


2.41 




BOTH OPERANDS WITH XPFN 

<N1 


l.BO 


1.81 


1.80 


2.41 




NEG 


IN) 

AIN) 


1.80 
1.80 


1.8) 
1.81 


1.80 
1.80 


2.41 
2.41 




NEG 


AIN) 
IU) 
(Ul 

AIU) 


1.80 
l,BO 

i.ao 

1.80 


1.81 
1.81 
1.81 
1.81 


1.80 
I: 1.80 


2.41 
2.41 




NEG 


1.80 

. __L,M_. 

1.80 


2.41 
2.4 1 
2.41 




NEG 


AIU) 


1.80 


l.ai 




AC EXPNT N. MEM EXPNT 


XPFN 
IN) 


2.10 


2. 10 


2. IQ 


2.41 




NEG 


IN) 
AIN) 
AIN) 

IU) 


2. 10 

_..._ 2,_LQ 

2. 10 
2. 10 


2. 10 
2. 10 
2. 10 
2. 10 


2. 10 

2.1XL 

2. 10 
2. 10 


2.41 
2*41 




NEG 


2.41 
2.4 1 




NEG 


IU) 
AIU) 


2. 10 
_ . 2*10 


2. 10 
2. 10 
2. 10 

2. 10 


2. 10 

2^10 ... 

2. 10 

2. 10 


2.4 1 
2.41 




NEG 


A(U) 

V XPFN 
(N) 


2. 10 


2.41 
2.4 1 




AC WITH XPFP. MEM WIT) 


2. 10 




NEG 
NEG 
NEG 


IN) 

AIN) 

AIN) 

(U) 

IU) 

AIU) 


2.10 
2.LQ 
2. 10 
2 . 10 
2. 10 
2.10 


2. 10 
2.10 
2. 10 
2. 10 
2. 10 
2.10 


2. 10 
2.10 
2. 10 
2.10 
2. 10 
2. 10 


2.41 
2,4.1 
2.41 
2,41 
2.4i 
2.4 1 


- -■ -- -■ 


NtG 


AIU) 


2. 10 


2. 10 


2. 10 


2.4 1 





FLOATING PQINJ ST OPERATION. WITHOUT FORWARDING OF EXTERNAL AND I-UOx OPERANDS 



NO INDEXING 
SNIfcRNAL EXTERNAL ("BOX 
OPERAND OPERAND OPERAND 



INDEXING 
INTERNAL EXTERNAL I-BOX 
OPERAND OPERAND OPERAND 



NORMALIZED I. 



(N ) 



NEG 



NEG 



NEG 



tN) 

A.N1. 

A(N) 

IUI 

(U) 

AIU) 



-MiM, 



4.60 

4,80 
u.eo 

4. so 



7.25 

7,25 
7.25 
7.25 
7.25 

1,21. 



NEG AiUI 



U. HO 



7.25 



*L-2Q 
4.80 
4,ttQ 
4.80 
4.8Q 
i*. 80 
__L*_&Q. 
4.80 



7.55 



/..>5 
7.55 
7.55 

7.55 



7.55 



BOTH OPERANDS WITH XPFN 

SN) 
NEG (N) 
AUlL 



NEG 



NEG 



NEG 



AIM 

(Ul 

(U) 

AIUI 

AIU) 



AC EXPNT N. MEM EXPNI 



NEG 



NEG 



XPFN 

IN) 

IN) 

AINI 

AINI 

_1ALL 



NEG 



NEG 



IU) 

Aigi 

AIU) 



4,80 
4. BO 



4.80 
4,80 
4.80 

u.80 



4,,BQ 
it. 80 
4. 80 
4.80 

4.60 
4,80 
4.80 



7,25 
7.25 
_7-,25_- 



7.25 
7.25 
7.25 
7,25 
7.2b 



7,25 
7.25 
7,25 
7.25 
-2*25.. 
7.25 
7,25 
7.25 



4,80 

4.80 

Jl_lBJL 



4.60 
4.80 
4.80 
4,80 
4.80 



4.80 
4.80 
4,80 
4.80 
-4.80 
4.80 
4,80 
4.80 



7,55 
7.55 
„2*i5- 
7.55 
(-.55 
7.55 
7,5.5 
7.r>5 



7,55 
7.55 
7,55 

7.55 
7-^5-5- 



7.55 
7.55 
7.55 



AC WITH XPFP. 



MEM WITH XPFN 
(N) 



NEG 



NEG 
NEG 



IN) 

AINI 

A I N ) 

(Ul 

IU) 

AIU) 



Jt*8Q- 



7.25 



NEG AIU) 



4.80 


7.25 


4.60 


7.25 


4.60 


7.25 


4.80 


7.25 


4.60 


7.25 


4.80 


7.25 


4.80 


7.25 



.JuSO- 

4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 



2,_ii- 



7.55 
7.55 
7.55 
7.55 
7.55 
7. '..5 



7.55 



41 



42 



FLOATING POlNf SLQ OPERATION, WITHOUT FORWARDING OF EXTERNAL AND I-BOX OPEHANDS 



NO INDEXING 
INTERNAL EXTERNAL I-BOX 
OPERAND OPERAND OPERAND 



INDEXING 
INTERNAL EXTERNAL I-BOX 
OPERAND OPERAND OPERAND 



NORMALIZED I. 



(N) 



10.80 



13.29 



NEG 



NEG 



NEG 



(N) 
AINL 

a7ni 

_<LM 

(U> 

A(U) 



io.ao 

10.80 

10.80 

9.60 

9.60 

9.60 



13.29 
«3.29 
13.29 
12.09 
12.09 
12.09 



NEG A(UI 

BOTH OPE R"ANDS"~WllH"xPFN 

_ _ <iil 

NEG (N» 
A1NJ 



9.60 



„ii6fl 



60 
60 



12.09 



12...Q.S 
12.09 
12.0 9 



NEG AIN) 

JU1 

NEG tUl 



NEG AIU) 



9.60 
9_.60_ 
9.60 
.1* &Q 

9.60 



12.09 

12 s 09_ 

12.09 

!2»£9_ 

12.09 



AC EXPNT N. 



MEM EXPNT XPFN 

(NJ 

NEG IN) 

AINI 

NEG AJN» 

(U) 



9.60 
9 . 60 
9.60 
9.60 
9.60 



12.09 
12.09 
12.09 
12.09 
12.09 



AC WITH XPFP. 



NEG (U> 
A(U ) 

NEG Aiui 

MEM wmTxPFN' 

IN) 



9.60 
9.60 
9.60 



9.60 



12.09 
12.09 

12.09 



12.09 



10.80 



i i.t>a 



10.80 
JO. 80 
10.80 
9.60 
9.60 
9.60 
9.60 



13.60 
13.60 
li.60 
1 2.39 

1 2 . 39 
12.39 



9,i>fi_ 
9.60 
9.60 



9.60 
9,60 
9.60 
9.6Q 
9.60 



12.39 



12.39. 
12.39 

12.39 
.!2*39_ 
12.39 
..U«19_ 
12.39 



9.60 

9.60 
9.60 
9.60 
9.60 



12.39 
12.39 
12.39 
12.39 
12.39 



9.60 
9.60 
9.60 



9.60 



12.39 
12.39 
12.39 



12.39 



NEG 



NEG 



NEG 



<NI 

A(N1 

A<Nl 

tU) 

(U) 

A<U) 



9.60 


12.09 


9.60 


12.09 


9.60 


12.09 


9.60 


12.09 


9.60 


12.09 


9.60 


12.09 


9.60 


12.09 



9.60 


12.39 


9.60 


12.39 


9.60 


12.39 


9.60 


12.39 


9.60 


12.39 


9.60 


12.39 



NEG AIU) 



9.60 



12.39 



FLOATING POINT. SRD OPERATION. _ W I THOUI fORWAROING OE- EXTERNAL. AND J-BQX OPERANDS 



NO INDEXING 
INTERNAL EXTERNAL l-BOX 
OPERAND OPERAND OPtRANO 



INDEXING 
INTERNAL EXTERNAL . I-BOX 
OPERAND OPERAND OPERAND 



NORMALUEC t. 



JUL. 



NEG (Nl 

AJNI 

NEG AIN) 

JU) 

(U) 

AIU1 



NEG 



NEG AIU) 



jbiLa 



5.10 
5. 10 
5.10 
b. 10 
5. 10 
5.10 



5.10 



7. 86 



7.86 
7.06 
7.86 
7.86 
7.86 
7.86 



7.86 



5.10 



5.10 
5.10 
5. 10 
5.10 
5. 10 
5.10 



5. 10 



a. 16 



8.16 
8. 16 
8. 16 
8.16 
8. 16 

a. 16 



8. 16 



BOTH OPERANUS WITH XPFN 

«N> 
NEG IN) 

A1NI 



5,10 

5.10 

_5«_LQ_ 



7,86 
7.86 
7.86 



5,10 
5. 10 

5. 10 



8,16 
8. 16 
8.16 



NEG AIN) 

(U.) 

NEG IU) 

AIU) 

NEG AIU) 



AC EXPNT N. MEM EXPNT XPFN 

i H \ 

NEG (N) 

AIN) 

NEG AIN) 

I U > 



NkG 



IU) 
AIU) 
NEG AIU) 



5. 10 
5. 10 
5. 10 
5, 1Q 
5.10 



7.86 
7.86 
7.86 
I. 8 6 
7.86 



5. 10 
5. 10 
5. 10 
5. 10 
5.10 



5. 10 
5.10 
5. 10 



7.fl6 
7.86 
7.86 
7.86 
_L»J6_ 



7.86 
7,86 
7.86 



5.10 
5.10 
5. 10 
5.10 
5. 10 



5.10 
5. 10 
5,10 
5. 10 
5. 10 



5. 10 
5,10 
5. 10 



8. 16 
8,16 
8. 16 
8.16 
8. 16 



8,16 
B. 16 
8,16 

8. 16 
8. 16 



8.16 
8,16 
8. 16 



AC WITH XPFP. 



MEM WITH XPFN 
IN) 



NEG IN) 

AIN) 

NEG AIN) 

IU) 

iui 

AIU) 



NEG 



NEG AIU) 



5. 10 



5. 10 



7.86 



5. 10 


7.86 


5. 10 


7.86 


5.10 


7.86 


5. 10 


7.86 


5. 10 


7.86 


5. 10 


7.86 



7.86 



5. 10 



5. 10 
5. 10 
5. io 
5. 10 
5. 10 
5. 10 



5.10 



8. 16 



8. 16 
8,16 
8.16 
8. 16 
8. 16 
8. 16 



8. 16 



43 



44 



FLOATING POINT SKT OPERATION.. WITHOUT FORWARDING OF EXTERNAL ANU I -BOX OPERANDS 



MO INDEXING 
INTERNAL EXTERNAL I -BOX 
OPERAND OPERAND OPERAND 



INDEXING 
INTERNAL EXTERNAL I-bOX 
OPERAND OPERAND OPERAND 



NORMALIZtC 1. 



IN) 



NEG 



MEG 



NEG 



(Nl 

A(N) 

AIN) 

(U) 

1 U » 

A1U) 



NEG AIU) 



BOIH OPERANDS WITH 



NEG 



NEG 



NEG 



NEG 



AC EXPNT N. MEM EXPNT 



NEG 



NEG 



NEG 



NEG 



XPEN 
(N) 
IN) 

AXIL 
AIM 
(U) 
IU) 
AIU) 
AIU) 

XPFN 

(N) 

(N) 

A(N) 

AIN) 

(U) 

iu> 

AIU) 
AIU) 



AC WITH XPFP. MEM WITH XPEN 

IN) 

NEG IN) 

AIN) 

NEG AIN) 

IU) 

NEG IU) 

___ AIU) 

NEG AIUI 



36.01 
36.0 1 


39.28 
39.28 


36.0 1 


39.28 


36.0 1 


39.28 


36.01 


39.28 


36.01 


39.28 


36.01 
36.01 


39.2 8 
39.2 8 


36.0 1 


39.28 


36.01 


39.28 


36.01 


39.28 


36.0 1 


39.28 


36.01 


39.28 


36.0 1 


39.28 


36.01 


39.28 


36.01 


39.28 


36.01 


39.28 


36.01 


39.28 


36.01 


39.28 


36.01 


39.28 


36.01 


39.28 


36.0 1 


39.28 


36.01 


39.28 


36.0 1 


39.28 


36.01 


39.28 


36.01 


39.28 


36.01 


39.28 


36.01 


39.28 


36.01 


39.28 


36.01 


39.28 


36.01 


39.28 


36.01 


39.28 



36.0 1 


39.58 


J6.0 1 


39.58 


36.01 


39.58 


36.01 


39.58 


36.01 


39.58 


36.01 


39.58 


36.0 1 


39.58 


36.0 1 


39.58 


36.01 


39.58 


36.01 


39.58 


36.0 1 


59.58 


36.01 


19.56 


36.01 


39.58 


36.01 


39.58 


36.0 1 


39.58 


56.0 1 


39.58 


36.0 1 


39.58 


36.01 


39.58 


36.0 1 


59.58 


36.0 1 


39.58 


36.0 1 


39.58 
3 9.58 


36.0 1 


39.58 


36.01 


39.58 


36.0 1 


39.58 


36.01 


39.58 


36.0 1 


39.58 


36.0 1 


39.58 


36.01 


39.58 


36.0 1 


39.58 


36.0 1 


59.58 


36.0 1 


39.58 



FLOAJlNG POINT 



OPERATION. HlTHOUr FOKWAHOING OF EXIERNAL AND 1-BOX OPERANDS 



NO INDtXING 
INTERNAL EXIERNAL I-BOX 
OPERAND OPERAND OPERAND 



INDEXING 
INTERNAL EXIERNAL 1-bOX 
OPERAND OPERAND OPERAND 



NORMALIZED 1. 

INI 


2.70 2.70 2.70 


2.70 




NEG INI 
AINI 

NEG AINI 
IUI 

NEG (Ul 
AIUI 


2.70 2.70 2.70 
2.70 2.70 2.70 
2.70 2.70 2.70 
2.70 2.70 2,70 
2.70 2.70 2.70 
2.70 2.70 2.70 


2.70 
2.70 
2.70 

2,70 

2.70 
2.70 




NEG AIUI 


2.70 2.70 2.70 

2.70 2.70 2.70 
2.70 2.70 2.70 
2.70 2.70 2.70 


2.70 

2.70 
2.70 
2.70 




BOTH OPERANDS WITH XPFN 

(Nl 




NEG INI 
AINI 




NEG AINI 

IUI 

NEG III J 

AiU) 


2.70 2.70 2.70 
2.70 2.70 2,70 
2.70 2.70 2.70 
2, 7Q 2.70 2.70 
2.70 2.70 2.70 


2.70 
2,70 
2.70 
2.70 
2.70 




NEG AIU) 




AC EXPNT N. MEM EXPNT XPFN 

INI 


2.70 2.70 2,/0 
2.70 2.70 2.70 
2.70 2.70 2,70 
2.70 2.70 2.70 
2.70 2.70 2.70 


2,70 
2.70 
2.70 
2.70 
2.70 




NEG IN) 
AINI 




NEG AIN) 
<U) 




NEG IU) 
AIU) 


2.70 2.70 2.70 
2.70 2,70 2.70 
2.70 2.70 2.70 

2.70 2.70 2.70 


2.70 
2.70 
2.70 

2.70 




NEG AIUI 




AC WITH XPFP. MEM WITH XPFN 

INI 




NEG INI 
AIN) 


2.70 2.70 2.70 
2.70 2.70 2.70 
2.70 2.70 2.70 
2.70 2.70 2-70 
2.70 2.70 2.70 
2.70 2.70 2.70 
2.70 2.70 2.70 


2.70 

2.7Q 

2.70 
2.70 
2.70 
2.70 
2.70 




NEG AIN) 
IU) 




NEG IU) 

AIUI 

NEG A(U) 


__ 
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46 



FLUA1 INi. PUIIMl 



IJ" 



OPtKAI J UN. 



WirHUUI FOKwARUlNG OF UitRNAI AND J-liUX uPEKANU* 



NO INUfcXING 
[NILKNAL EXfFKNAL 1-BOX 

OPLKAND OPEkAND OPEKANC 



INDI X1N(. 
lMtKNAL EXTERNAL 1-bOX 
OPEKANU OPEKAND OPERAND 





NOKMALUtD 1. 










NEG 
NEG 
NEC 


IN) 
INI 
A(N) 
A(N) 
(I)) 
IU) 









" ~NEG 


A(UI 
AlU) 


BOTH 


OPERANDS 


WITH XPFN 










IN) 








NFC 


(Nl 








~ NEG 
MEG 
NEC 

EXP NT 


A IN). 
AIN) 

I U) 

(Ul 

AlU) 

AlU) 


AC EXPNI 


N. 


MEM 


XPFN 










IN) 








NEC 


IN) 
AIN) 








NfcG 


AIN) 








NEC 
NEG 


_LOL 
iui 

A(U) 
AlU) 


AC WITH 


XI'FP. 


MtM KIIH XPFN 








NEG 
NfcG 
NEG 
NEG 


_ __l N I _. 

IN) 

AIN) 

AIN) 

IU) 

(U) 

AlU) 

AlU) 



5.00 


5.00 


5.00 


3.00 


5.00 


3.00 


3.00 


3.00 


3.00 


5.00 


3.00 


3.00 


3.00 


3.00 


Loo 


5.00 


3.00 


3.00 


3.00 


3.00 


3.00 


5.00 


5.00 


5.00 


5.00 


3.00 


3.00 


3.00 


3.00 


5.00 


3.00 


5.00 


3.00 


3.00 


3.00 


1.00 


3.00 


3.00 


3.00 


1.00 


3.00. 


5.00 


5.00 


3.00 


3.00 


5.00 


3.00 


1.00 


3.00 


3.00 


3.00 


3.00 


3.00 


3.00 


5.00 


5.00 


3.00 


3.00 


3.00 


3.00 


3.00 


3.00 


5.00 


3.00 



i-UO 


3.00 




3.00 


5.66 




5.00 


5.00 




5.00 


5.00 




3.00 


5.00 




3.00 


1.00 




3.00 


5.00 




5.00 


3.00 




5.00 


5.00 




3.00 


5.00 




3.00 


3.0.0 




5.00 


5.00 




5.00 


5.00 




3.00 


5.00 




5.00 


5,00 




3.00 


5.00 




3,00 


3,00 




3.00 


3.00 




5.00 


1,00 




5.00 


3.00 




3.00 


. i.0Q__ 




3.00 


3.00 




3.00 


3,00 




3.00 


3.00 




3.00 


1.00 




5.00 


5.00 




3.00 


3.00 




3.00 


5.00 




3.00 


5.00 




3.00 


5.00 




1.00 


5.00 




3.00 


5.00 





FLOATING POINT 



OPfcRAIION. WITHOUT FORWARDING OE tXT|KMAL AND I-HCX OPERAND'. 



NO INDEXING 
INTERNAL EXTfcRNAL I-BOX 

OPERAND OPERAND OPERAND 



INDEXING 
INTERNAL EXTERNAL I-UOX 
OPERAND OPERAND OPERAND 



NORMALIZED I. 



Al". 



AC 



IN) 


7.50 


7.50 


NEG IN) 


7.50 


7.50 


AIN) 


7,50 


7,50 


NEG AIN) 


7.50 


7.50 


CU) 


7.50 


7.50 


NEG IU) 


7. SO 


7.50 


AIU) 


7.50 


Z.5Q 


NEG AIU) 


7.50 


7.50 


BOIH OPERANDS WITH XPEN 






IN) 


7,50 


7.50 


NEG IN) 


7.50 


/.SO 


AIN) 


_ _ r,5Q„ 


._ ,z.«ia.. 


NEG AIN) 


7.50 


7.50 


IU) 


7.50 


7,50 


NEG (U) 


7.50 


7.50 


AiUI 


7. so 


7.50 


NEG AID) 


7.50 


7.50 


EXPNT N. MEM EXPNT XPEN 




IN! 


7,50 


7.50 


NEG IN) 


/.so 


7.50 


AIN) 


7.50 


7.50 


NEG AIN) 


7.50 


7.50 


IU1 


.. 7.5Q 


7.50 


NEG IU) 


7.50 


7.50 


AIU) 


7.50 


7.50 


NfcG AIU) 


7.50 


7.50 


W1IH XPFP. MEM WITH XPEN 






IN) 


7.50 


7.50 


NEG IN) 


7.50 


7.50 


AIN) 


7.50 


7.50 


NEG AIN) 


7.50 


7.'jO 


IU) 


7.50 


7.50 


NEG (U) 


7.50 


7.50 


AIU) 


7.50 


7.50 


NEG AIU) 


7.50 


7.50 



7.50 


7 ...50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


/.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


Z-iQ 


7.50 


1 '. 50 


7.50 


7,50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7.50 


7 .50 


7.50 


7.50 


7.50 
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FLQAIING HOI NT Of OPfRAIluN. WIIHOUf CuKHAKDIMO OF EXTERNAL AND l-BOX OPtRANUS 



NO INDEXING 
INTERNAL EXTERNAL I - BOX IMtRNAI. 
OPERAND OPERAND OPERAND OPERAND 



INDEXING 
EXTERNAL I-HOX 
OPERAND OPERAND 



NORMALIZED 1. 



IN) 



NEG (N) 

A(N) 

NEG A(NI 

ty> 

NEG (Ul 
A(U1 



9.61 



9.61 
9.61 
9.61 
?.6I 
9.61 
9.61 



NEG AID) 



9.61 



9.60 
9.60 
9.60 
9.60 
9.60 
9.60 

3 5.60 

9.60 



9.61 
9.61 
9.61 
9.61 
9.61 
9.61 
9..AL 
9.61 



9.60 
9.60 
9.60 
9.60 
9.60 
V.60 



9.60 



BOTH OPERANDS WITH XPFN 

(N) 

NEG (N> 

A(N> 



NEG 



NEG 



NEG 



AINI 

IUI 

(Ul 

A(U) 

A«U) 



9.61 
9.6 I 

9.61 



9.61 
9.61 
9.6 I 
9.61 
9.6 1 



9.60 
9.60 
2j;60 
9.60 
9.60 
9.60 
9.60 
9.60 



9.6 I 
9.61 
9.6 I 



9.6 I 
9.6 I 
9.61 
9.61 
9.61 



9.60 
9.60 
9.60 



9.60 
9.60 
9.60 
9.60 
9.60 



AC EXPNT N. MEM EXPNT 



NEG 



NEG 



XPFN 

IN) 

<N> 

AIM 

AIN) 

(Ul 



NEG (Ul 

AIUI 

NEG AIUI 



9.61 
9.61 
9,61 
9.61 
9.61 



9.60 
9.60 
9,60 
9.60 
9.60 



9.61 
9,61 
9.61 



9.60 
9.6D 
9.60 



9.61 
9.61 
9,6! 
9.61 
9.61 



9.60 
9.60 
9.6Q 
9.60 
9.60 



9.61 
9,6) 
9.61 



9.60 
9,60 
9.60 



AC WITH XPFP. MEM KITH 



XPFN 
INI 



NEG 



NEG 



NEG 



INI 

AIN) 

AIN) 

IU) 

(Ul 

AIUI 



NEG AIUI 



9.6J_ 

9.61 

9.61 

9.6 1 

9.61 

9.61 

9.61 

9.6! 



9.60 



9.60 
9.60 
9.60 
9.60 
9.60 
9.60 



9.61 



^ML. 



9.61 
9,61 
9.6 1 
9.61 
9.61 
9.61 



9.60 



9.61 



9.60 
9.6Q 
9.60 
9,60 
9.60 

9.60 



FLOATING POINT H' OPEkAllON. WltHOUI FOHWAHOlNG OF EXRRNAL ANU I-BQx OPERANDS 

NO INDEXING INDEXING 

INTERNAL EXTERNAL 1-BOX 1MIKNAI EXTERNAL I-80X 

OPERAND OPERAND OPERAND OPERAND OPERAND OPl HAND 



NORMAL 1/tD I. 

<N) 

NEC (N) 

AIN) 

NEG A1NI 

(U) 

NEC tUI 

ACU1. 

NEG AIU) 

BOTH OPERANDS UIIH XPEN 

(N> 
NEG IN) 

.... AIN I 

NEG AIN I 

<U> 

NEG (U) 

AIU! 

NEG AIU) 

AG tXPNT N. MEM EXPNT XPEN 

INI 

NEG IN) 

AIN) 

NtG AIN) 

. !Ui. . 

NEG IU) 

AIU) 

NEG AIU) 

if Vat Dl XPEP. MEM Ml TH XPEN 

USLL-. 

NEG IN) 

AIN» 

NEG AINI 

I U » 

NEG IU) 

.AIU. > .. 

NEC AIU) 



a. 70 


8. 70 


8.70 


8. 70 


e,7Q 


8. 70 


8. 70 


8.70 


a,7o 


8. 70 


b./o 


8.70 


a*Y.Q.. 


8. 7Q 


tt.ro 


8.70 


8,70 


8.70 


8.70 


8.70 


...... 8,70 


8,70 


8.70 


8.70 


a. ro 


8.70 


8.70 


8. 70 


a. 70 


8.70 


8.70 


8. 70 


8.70 


a. 70 


8.70 


8.70 


8. 70 


8. 70 


8.70 


8.70 


SULQ 


8. 70 


8.70 


8.70 


a. 70 


a. 70 


8. 70 


8.70 


4L*£fl_.. 


iUZO 


8.70 


8.70 


8.70 


8. 70 


8.70 


8.70 


8. 70 


8.70 


8.70 


8.70 


_ 8,70 


8.7Q 


8.70 


8.70 



a. 70 


ti.70 


8.7 


8.70 


8.70 


8.70 


8. 70 


8.70 


8.70 


8.70 


8. 70 


8.70 


B./.Q 


8,/Q 


8.70 


0.70 


8,70 


8. 70 


8. 70 


8.70 


8.70 


tUJQ 


8.70 


8.70 


8. 70 


8.70 


8.70 


8.70 


8. 70 


8. 70 


8.70 


8./0 


8.7Q 


8.70 


8. 70 


8.70 


8.70 


8.70 


8.70 


8.70 


a. ?q 


a.iQ 


8.70 


8. 70 


a. 70 


8. 70 


8.70 


8.70 


.9.712 


«.7Q 


8.70 


8.70 


6.70 


8.70 


8.70 


8.70 


8.70 


8.70 


8.70 


8.70 


sum 


8,7.0. 


8.70 


8.70 



49 



50 



FLOATING POINT •♦ OPERATION. WITHOUT FORWARDING OF EXTERNAL AND l-BOX OPERANDS 



NO INDEXING 
INTERNAL EXTERNAL I-BOX 

OPERAND OPERAND OPERANO 



INDEXING 
INTERNAL EXTERNAL 1-bOX 
OPERAND OPERAND OPERAND 



NORMALIZEC I. 






(N) 


1.2k 


1.2k 


NEG (N) 


1.2k 


1.2k 


AINI 


1.2k 


1.2k 


NEG A1NI 


1.2k 


1.2k 


(Ul 


6.60 


6.60 


NEG IUI 


6.60 


6.60 


At U 1 


6.60 


6.60 


NEG AlUI 


6.60 


6.60 


BOTH OPERANDS WITH XPEN 






INI 


6.6Q 


6.60 


NEG INI 


6.60 


6.60 


A(N) 


6.60 


6.60 


NEG AIN) 


6.60 


6.60 


iy> 


6.60 


6,6Q 


NEG IUI 


6.60 


6.60 


AIU) 


6.60 


6.60 


NEG AlUI 


6.60 


6.60 


AC fcXPNI N. MEM EXPNT XPEN 






INI 


6.90 


6.90 


NEG (Nl 


6.90 


6.90 


AIN) 


6,90 


6.90 


NEG A1NI 


6.90 


6.90 


IUI 


6.90 


__6.9^ 


NEG IUI 


6.90 


6.90 


AlUI 


6.90 


6.90 


NEG AlUI 


6.90 


6.90 


AC WITH XPfP. MEM WIIH XPFN 






IN) 


6.60 
6.60 


6.60 


NEG INI 


6.60 


AIN) 


6.60 


6,60 


NEG AIN) 


6.60 


6.60 


IUI 


6.60 


6.60 


NEG (Ul 


6.60 


6.60 


AtUI 


6.60 
6.60 


6.60 


NEG A(UI 


6.60 



I .2k 


1.2k 


1 .2k 


I. 2k 


1.2k 


1.2k 


1.2k 


1.2k 


6.60 


6.6Q 


6.60 


6.60 


6.60 


6.60 



6.60 



6.60 



6.6Q 


6,6Q 


6.60 


6.60 


6^0. 


6^60 


6.60 


6.60 


6.60 


6,60 


6.60 


6.60 


6-6Q 


6,60 


6.60 


6.60 


6.90 


6.90 


6.90 


6.90 


6-90 


6,90 


6.90 


6.90 


6.90 


6.90 


6.90 


6.90 


6.9Q 


6,90 


6.90 


6.90 



6.60 



6.60 
6.60 
6.60 
6,60 
6.60 
6.60 
6.60 



6.60 



6.60 
6.60 
6.60 
6,60 
6.60 
6.60 



6.60 



FLOATING PQJW KR 


OP£RATION.- HIIHQUT FORWAROING OF EXTERNAL AND I-BOX OPERANDS 












NO INDEXING INDEXING 
INTERNAL EXTERNAL I-BOX INTERNAL EXTERNAL I-BOX 


- - 




OPERANO 
AH INDICATOR OFF 


OPERAND OPERAND OPERAND OPERAND OPERAND 




NORMALIZED 1. 






IN) 
NEG IN) 


1.50 1.81 1.51 2.1*1 
1.50 1.81 1.51 2.UI 


- 




AIN) 
NEG AIN) 


1.50 1.81 1.51 2."4l 
1.50 1.81 1.51 2.1*1 




<UI 
NEG (Ut 


1.51 1.81 1.51 2.1* 1 
1.51 1.81 1.51 2.1*1 




AIU) 
NEG AIU) 


1.50 1.81 1.51 2.1*1 
1.50 1.81 1.51 2. Ml 







BOTH OPERANDS WITH XPFN 






(N) 

NEG IN) 


I.SO 1.81 1.51 2.1*1 
1.50 1.81 1.51 2.1*1 




A1NI 
NEG AIN) 


1.50 1.81 1.51 2.>*l 
1.50 1.81 1.51 2.1*1 






(U) 
NEG IU) 


1.50 1.81 1.51 2.UI 

1.51 1.81 1.51 2.1*1 






AIU) 
NEG AIU) 


1.51 1.81 1.51 2.U1 
1.50 1.81 1.51 2.HI 






AC EXPNT N. MEM EXPNT XPFN 


(N) 
NEG INI 


1.80 1.81 1.80 2.U1 
1.80 1.81 1.80 2.1*1 






AIN) 

NEG AIN) 


1.80 1.81 1.80 2.1*1 
1.80 1.81 1.80 2.1*1 






IU) 
NEG IU) 


1.80 1.81 1.80 2.1*1 
1. 80 1.81 1.80 2.1*1 






AIU) 
NEG AIU) 


1.80 1.81 1.80 2.1*1 
1.80 1.81 1.80 2.UI 






AC NITH XPFP. MEM WITH XPFN 








IN) 
NEG IN) 


I.BO 1.81 1.80 2.1*1 
1.80 1.81 1.80 2.UI 






AIN) 
NEG AIN) 


1.80 1.81 1.80 2.1*1 
1.80 1.81 1.80 2.U1 






(U) 
NEG IU) 


1.80 1.81 1.80 2. Ul 
1.80 1.81 1.80 2.U1 






AIU) 
NEG AIU) 


1.80 1.81 I.BO 2.1*1 
1.80 1. 81 1.80 2.1*1 


























































51 





52 
FLOATING PQINt KR OPFRAIION. WITHOUT FORWARDING OF FXIIKNAL AND I-UOX UPLRANUS 



AH INDICATOR ON 



NO INDEXING INDEXING 

INTERNAL EXTERNAL I-BOX INTERNAL EXTERNAL I-HOX 
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND 



NORMALIZED 1. 






1.81 


1.51 


i 




(N) 


1.50 


2.ki 


NEC 


INI 


1.50 


1.81 


1.5 1 


/.U 1 




AIN) 


1.5 1 


1.81 


1.5 1 


2.k 1 


NEG 


AIN) 


1.5 1 


1.81 


1-51 


2.4 1 




IU1 


1.5 1 


1.8 1 


1.51 


2.1* 1 


NEC 


IUI 


1.50 


1.81 
1.81 


1.51 
1 .5 1 


2.k 1 




A(UI 


1.50 


2. a 1 


N£G 


A1UJ . 


1 , 50 


i.ai 


1.51 


2.1* 1 


BOTH OPERANDS WITH XPFN 












IN) 


1.50 


1.81 


1.51 


^.41 


NEG 


INI 


1.51 


1.81 
1.81 


1.51 
1.51 


2.U 1 




AIN) 


1.50 


2.k 1 


NEG 


A(N) 


1.51 


i.ai 


1.5 1 


2.H 1 




IU) 


1.51 


1.81 


1.51 


2.t\ 


NEG 


(Ul 


1.51 


1.81 


1.5 1 


2.H\ 




AiUI 


1.51 


1.81 


1.5 1 


2.k\ 


NEG 


A(D) 


1.50 


.. U8 J 


i . 5 1 


2.1* 1 


JVC EXPNT N.__. MEM E XPNT 


XPFN 








(N) 


i.ao 


1.81 


i.ao 


2.U 1 


__ . NEG 


(Nl 


i.ao 


1.81 


i.ao 


2.^\ 




AIN) 


l.HO 


1.81 


i.ao 


2.H 1 


NEG 


A(NI 


I.BO 


i.ai 
i.ai 


J. 80 
! . 80 


2.H 1 




(Ul 


1.80 


?.m 


NEG 


IU) 


1,80 


1.81 


1.80 


2.H\ 




A(U) 


1.80 


1.81 


1 .80 


2.U\ 


NEC 


AiUI 


1 , 80 


1.81 


i.ao 


2.H\ 


AC WITH XPFP. MEM WITH XPFN 




1.8 1 


1.80 






(N) 


1.80 


2.U 1 


NEG 


(N) 


i.ao 


1.81 


1.80 


2.U 1 




AIN) 


1.80 


1.81 


i.ao 


2.* 1 


NEG 


AINI 


i.ao 


i.ai 


1.80 


2.H 1 




IU) 


1.80 


1.81 


1.80 


2. h\ 


NEG 


IU) 


1.80 


1.81 
1.81 


i.ao 

1 .80 


2.k 1 




A(U) 


1.80 


2. it 1 


'..... NEG 


ALU) 


1.80 


1.81 


i.ao 


2.U 1 



FLOAT IN C POINT KMr,B_PJ»f RAJlQIi. UIIHQUI EO&MARDING Of. EXTERNAL AMD. I-BO* QP-ERANDS 



AH... INDICATOR Off- 



NO INDEXING 
INTERNAL EX IE RNAL_ . I-BQX 
OPERAND OPERAND OPERAND 



I NDE X I NG 
I NTERNAL EXTERNAL ..._J-fiQX_... 
OPERAND OPERAND OPERAND 



NQRHALIZEC I. 



IN) 
IN) 
A(N) 
NEG AI.N1. 
(U) 
1U) 



NEG 



NEG 



AIU) 

iiG A1U1. 



l.bO 

jiia. 

1.51 

1,50 
l.bO 
1.50 



1.51 
1,51 



1.81 
1.81 

i.ai 

.1.81 
1.81 
I. 81 



I. 81 
1.8! 



l.bl 
1.51 

l.bl 
.1.51 

1.51 

1.5 1 



1.51 



2. 41 

2.41 

2.UI 

.2.4.1. 

2.M 

2. HI 



2."»l 

_2,41 



JQTH BPERAfiDS WLI TH X_PFU.._ 

IN) 

NEG IN) 

AIN) 

NEG ALN1 

10) 

NEG LUt. 

AIU) 
NEG AIU) 



1.50 
1.50 



1.51 

U5Q- 

1.51 

L.50_„ 

1.50 

1.50 



1. 81 
1.81 



1.81 
1.81 
1.81 
1.81 
1.81 
1.81 



1.51 
1.51 



1.51 
1.51 
1.51 

.1. 51 
1.51 

.1.5 I 



2.1*1 
_iL*4-L 



2. Ul 
2^41 
2.UI 
^.41 
2.41 
..2^41- 



AC EXPNT Nj. MEM EXPNI XPFN.. 

IN) 
JiEG IliL 
AINI 
NE G AIN) 



IU) 

NEG_ IU) 

AIU) 

NEG AIJJ) 



I. BO 
I.8Q 
I . 80 
1.80 



1.80 

\,m 

l.bO 

i.ao 



1.81 

uai 

1.81 
1.81 



1.81 
Ufll. 
1.81 
.1.41. 



1.80 

.i.a.Q. 

1.80 
1.80 



1.80 
1 . 80 
1.80 
1.80 



2.U1 

2.UI 

2.41 

.2,4< 



2.41 
2.41 
2.1*1 
2.41 



AC WITH XPFP. MtM WITH XPFN 



IN) 
INI 
A I N ) 
NEG A IN ) 
(U) 
IU) 



NEG^ 



NEG 



AIUI 
NEG AIU) 



1.80 
1.80 
1.80 
1.80 

i.ao 

1.80 



1.80 
1 • BO 



1.81 
1.8 L 
1.81 
1.81 
1.81 
I . 81 



1.81 
1,81 



i.ao 

1.80 
1.80 
1.80 
I .80 
1.80 



1.80 
1,80 



2.UI 
2,4! 
2.1*1 
2.U1 
2.»»i 
2.41 



2. Hi 
2,41 



53 



54 

FLOATING POINI KMGR OPERATION. WITHOUT EQKkARDING OE tXlfcKNAL AND I - 13 G X UPtKANUi 

.' NO lNDbXING INDEXING 

INTERNAL EXTERNAL I BOX INTERNAL EXTERNAL I-UOX 



AH INDICATOR ON 
NORMAL I IU: I. 



OPERAND OPERAND OPERAND OPERAND OPERANO OPERAND 



IN) I.bO 1.81 l.bl 2.41 

NEG INI l.bl 1. 81 l.bl ;_.u\ 

AIN) I.bO 1. 81 j.bi 2.4i 

NEG AINI I.bO 1. 81 l.bl 2.41 

<U) I.bO 1.8 1 l.bl ^.Ul 
NEG (Ul UbO 1.81 l.j>l_ ^• t *l 

aiui i.b i f.ai " risl /.4 i 

NEG AIUI I.bO 1,81 l,b! 2,41 

BOTH OPERAND^ rilTH XP.EN. 

<N) l.bl 1.81 l.bl 2.41 

MS JiiJ I.bO 1 .81 _ _ L-il 2.41 

AINI I.bO 1. 81 l.bl 2.4l" 

NE5 AINI I.bO 1. 81 I . bj 2.1 | 

tui i.bo i.ai i.bi 2.4 1 

NEG 4U) l.bQ 1.81 l.bl 2,1*1 

AIUI I.bO 1.81 l.bl 2.41 

_N£G__AJUi UbO iiii.l___ UbJ- 2 . HI 

AC EXPNT N, MEM EXPNT XPEN 

IN) 1.80 1.81 1.80 2.4 1 

NEG INI 1,80 1,81 1,80 ^.41 

AIN) 1.80 1.81 1.80 2.4 i 

MS... Ai-NJ 1-80 l.fli . _ ^LilQ 2.41 

1UI 1.80 1.81 1.80 2.4 1 

NfcG |Uj |,80 1, 81 |,80 2,41 

AIUI 1.80 1.81 1.80 2.41 

. NEG AIUI 1,80. 1,81 l«8Q 2, 41 



AC__«| TH X PF P. MEM U1TH XPEN 



IN) 1.80 1.01 1.80 2.41 

NEG IN.) 1,80 l.ttl 1,80 2-41 

AIN) 1.80 1.81 1.80 2.41 

NEC AINI 1,80 1,81 j.8Q 2,4! 

IU) 1.80 1.81 1.80 2.41 

N.tG.. lUi ._.. 1,8.0 1±M J..8.0. 2.kl 

A(U) 1.80 1.81 (.80 2.41 

NEG AIUI |,«0 1,81 1.80 2.UI 



FLOAMNGPQIN.I „F*___OP_£JiAriON- WITHOUT FORWARDING OF tXItKNAL AND I-BOX OPERANDS 



NO INDEXING 
INTERNAL _EXTE.RN.AL I-BOX 
OPERAND OPERAND OPERAND 



INDEXING 
INTERNAL EXTERNAL i-fJOX 
OPERAND OPERAND OPERAND 



NORMALIZED 1. 



(N) 


1.80 


1.81 


I.UO 


^.41 


NEG <N) 


l.bO 


1.81 


2.4 1 


. ^ AIM 


.__, UfiQ. 


i.ai 


1.80 


2.41 


NEG AIN) 


I.BO 


l.UI 


1.80 


2.41 


.. <U> . 


i.ao 


i.ai 


1.80 


2.41 


NEG 1U) 


1.80 


l.UI 


I.UO 


2.41 


A(UI 


1.80 


1.81 


.L.aa__. 

I.UO 


2..A1 


NEG A1U) 


1.80 


1.81 


2.4 1 


BOTH OPERANDS WITH XPFN 










... IN I 


. _j»ao 


l.UI 


I.UO 


2.41 


NEG (Nl 


1.80 


1.81 


1.80 


2.41 


A<NI 


I.UO 


l.UI 


._. L.Ufl. 
1.80 


.2...M 


NEG A(NI 


I.UO 


l.UI 


2.4 1 


ILU 


I.UO 


l.UI 


1.80 


2.41 


NEG (Ul 


I.UO 


l.UI 


1 .80 


2.4 1 


._ AlUt . 


I. 80 


l.UI 


I.UO 


2.4 1 


NEG AIUI 


1.80 


l.UI 


1.80 


2.4 1 


AC EXPNT N. MEM EXPNT XPFN 










IN) 


i.ao 


i.ai 


I.UO 


2.4 1 


NEG (N) 


1.80 


1.81 


1.80 


2.4 1 


AIN) 


I.UO 
I.UO 


l.UI 

1.81 


1.80 
1.80 


2.4 1 


NEG AIN) 


2.4 1 


(U) 


I.UO 


UAl .... 


_ i^aa 

1.80 


_-Z.JtJ_. ._ - 


NEG <U) 


I.UO 


1.81 


2.4 1 


A1U) 


I.UO 


i.ai 


1.80 


2.41 


NEG A<U) 


I.UO 


l.UI 


1.80 


2.4 1 


AC WITH XPHP. MEM WITH XPFN 




(Nl 


1.80 


1.81 


J...8J0. 

1.80 


2..A1 


NEG (N) 


1.80 


1.81 


2.4 1 


AIN) 


1.80 


1.81 


1.80 


2,4) 


NEG AIN) 


1.80 


1.81 


1.80 


2.41 


(01 


1 . <J0 

1.80 


1.8) 
1.81 


1,80 
1.80 


2,41 


NEG IU> 


2.41 


AIUI 


I.UO 


1.81 


1.8Q 
I.UO 


2.41 


NEG A(UI 


1.80 


l.UI 


2.4 1 



55 



56 



FLOATING PQLNL_IX___OPEKAnoN, WITHOUT FORWARDING OF EXTERNAL AND I-BOX OPERANDS 



NO 1NOEXING 
IN TERNAL EXTERNAL I-BOX 
OPERAND OPERAND OPERAND 



INDEXING 
INTERNAL EXTERNAL I-BOX 
OPERAND OPERAND OPERAND 



NORMALIZED 1. 



IN) 



2. UP 



2.1*0 



2. 40 



2.41 



NEG 



IN) 
A(N> 



NEG 



AJN) 



NEG 



(Ul 
A<U) 



2.40 
^2-ML 



2.U0 

2.U0 
2.4Q 



2.1*0 

2.10 
2. 40. 

2.40 



2.1*0 

J^40 

2.40 

2.40 
2 .40 



2.1*1 
_2» 4 J_ 

2.4 I 
...2*M_ 



2.41 

2 ,1*1 



NEG AIUI 



2.40 



2.1*0 



2.40 



2.1*1 



BOTH OPERANOS WITH 



XPFN 



NEG 



<NI 
A(N) 



_2i!4flL. 



2.40 
2. UQ 



2*4JL 
2.U0 
2.1*0 _ 



JU4IL 
2.U0 
2,.4Q_ 



2*4_L 

2.HI 

2.41 



NEG 



NEG 



NEG 



A(NI 

iui 

AIUI 

A(U) 



2.U0 
_ 2.40 



2.1*0 
2^.40 



2.U0 



2.1*0 
2.40 
2.40 
_2.4iL 
2.1*0 



2.1*0 
_2._40 
2.U0 
2.U 
2.U0 



it I 
kl. 



2.1* I 
2.i*I 



AC EXPNT N. MEM EXPNT 



NEG 



NEG 



XPFN 

INJ 

<N> 

AIM 

AtN) 

mi 



2.uo 



2.1*0 
^.1*0 
2.1*0 

2.1*0 



2.40 
2.1*0 
2.1*0 
2.40 
2. UP 



2. MO 
2.1*0 
2. 1*0 
2.40 
2.U0 



2.4J 
2.41 

2.1*1 
2.U» 



NEG <U) 

AiU) 

NEG AtUI 



2.40 
2.40L 
2.40 



2.1*0 
2.1*0 
2.U0 



2.40 
JL=.40 
2.1*0 



2.1*1 
2.KI 



2.1*1 



AC WITH XPFP. MEM WITH 



XPFN 
(N) 



2.40 



2.1*0 



2.1*0 



2.41 



NEG 



NEG 



NEG 



(Ni 
A IN) 
A(NJ 

(U) 

iui 

AIU) 



2.40 


2.40 


2.40 


2.45 


2.40 


2.40 


2.40 


2.40 


2.40 


2.40 


2.40 


2.40 



2.40 
2.40 
2.40 
2.40 
2 . 4 
2.40 



2.4! 
2.41 
2.41 
2.41 
2.41 
2.41 



NEG AJU) 



2.40 



2.40 



2.40 



2.41 



FLOATING POINI L OPERATION. WllHOUT FORWARDING Of EXTERNAL AND 1-BOX OPERANDS 



NO INDEXING 
INTkKNAL EXIEKNAL 1-I10X INTERNAL 
OPERAND OPERAND OPERAND OPERAND 



INDEXING 
EXTERNAL l-BOX 
OPERAND OPERAND 



MEMORY 



MEMORY 



MEMORY 



NORMALISED 1. 








(N) 




NEG 


(N) 
AINI 




NEG 


A(NI 
(0) 




NEG 


IUI 






A(U» 




NEG 


At Ul 


OPERAND 


HAS XPEN 






(N) 




NEG 


IN) 






A<Nt 




NEG 


AINI 
IU) 




NEG 


IUI 
AlU) 




NEG 


AlU) 


>ERAND HAS 


. U.V 


FLAG: 
IN) 




NEG 


INI 
AINI 




NEG 


AINI 
IU) 




NEG 


IUI 
AlU) 




NEG 


AIUI 


1 OPERAND 


HAS , 


XPFP 


— - 


NEG 


INI 
INI 

AINI 




NEG 


AIN) 
IU) 




NEG 


(Ul 






AIUI 



NEC AIUI 



1.35 


l.b 1 


1.13 


i.a 1 


1.13 


1.01 


1.33 


1.81 


1.33 


1.01 


1.53 


l.BI 


1.33 


i.ai 


1.33 


l.BI 


1.33 


i.ai 


1.33 


l.BI 


1.55 


l.BI 


1.33 


l.BI 


1.33 


l.BI 


1.33 


l.BI 


1.33 


1.81 


1.35 


I.B 1 


1.33 


i.ai 


1.35 


l.BI 


1,33 


l.BI 


1.33 


l.BI 


1.33 


I,B1 


1.33 


l.BI 


U32 


t.BI 


1.53 


1.81 


1.33 


l.BI 


1.33 


l.BI 


1,3? 


l.BI 


1.33 


1.81 


1.33 


1.81 


1.53 


1.81 


-U.3 3 


l.BI 


1.33 


l.BI 



1.3 3 
1.53 
1.33 
1.33 



35 
3 5 
33 

3 5 



1.33 
1.3 5 
1.3 3 
1.3 5 
1.33 
1.33 
!,33 
1.33 



1,33 
1 .33 
1,33 
1.35 
1-33 
1.33 
!«33 
1.33 



i-3 3 
1.55 
1,33 
1.33 
1.33 
1.33 
J.33 
1.33 



2.i* 1 
2.4 \ 
2.h I 
2.1* I 
2.1* 1 
2.1* 1 
^M 
2.4 J 



2.itl 
2.** I 

2.1*1 
2.1* l 

2.UI 

2,m 

2.11 



2,11 
2.UI 

2.1* I 

2.1*1 

2,m 

2.1* I 



JUA_L 
2.1*1 
2.1*1 

a.iii 

2.1.1 
2.1*1 



57 



58 



FLOATING PQIM- 1. WE OPERATION. WITHOUT FORWARD I NU DF EXTERNAL AND . I-B.QX OPERANDS 

NO INDEXING TndTxTnG 

■INTE RNAL EXT ERNAL I-BOX INTERNAL EXTERNAL I-BOX 
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND 



NORMALIZED I. 



INI 



1.33 



i.ai 



1.33 



2.41 



NEG (N) 
AINI 



NEG At N I 

_L__1_. 

NEG IUI 

aiui 



1.32 
1.33 



1.33 
________ 

1.33 
1.33 



1.81 
!_•_._. 
1.81 
.J._JLL. 

1.81 
1.8) 



1.33 
1.33 
1.33 
L.AA 
1.33 
1.33 



2.41 

2.U1 

2.41 
iUAti. 
2.41 
2.41 



NEG AUJ) 



MEMORY OPERAND HAS XPFN 

LRl. 



NEG 



IN) 
AiNI 



1.32 



1.81 



_i__i_L 



1.33 
1,33 



._..&!. 
I. 81 
1. 81 



.33 



A___ll 
1.33 
1.33 



2.41 



2_J_1 
2.41 
2.41 



NEG AINI 

NEG IUI 
ALki 



NEG AIU1 



1.33 
_Li.il 
1.33 
1-33 



1.33 



1.81 
1 .81 
1.81 
.1_l81. 
1.81 



1.33 
1.32. 
1.33 
__._._. . 
1.33 



2.41 
2__J_1 
2.41 
_____ 1 
2.41 



MEMORY OPERAND HAS U,V FLAGS 
___„_J_i_ 

NEG IN) 
_ AI NI 

NEG AINI 
IUI 



_L_Ii 



1.33 
1__J1 
1.33 
1.33 



_l-.fl.l_ 
1.81 

i_ai 

1.81 

1. 81 



J.33 
1.33 

...Uii. 
1.33 
1.33 



__U_»J. 
2.41 

_2____l 

2.41 
2.41 



NEG IUI 
A1UI 

NEG A|U| 

MEMORY OPERAND HAS XPFP 

■ Nl 



1.33 



1,33 



1.33. 



i.ai 

USX 
1.81 



I.B1 



1.33 
Uii 
1.33 



1.33 



2.41 
_____ll 

2.41 



__U_t__ 



NEG INI 
Al_il 

NEG AINI 
1_JJ _ 

NEG IU| 
AfU| 



1,33 
Uii 
1.33 
Li* i 
1.33 
t . 33 



1.81 
_i____i_ 
1.81 
1*81 
1.81 
I.St 



1.33 
Uii 
1.33 
Uii 
1.33 
-U-ii- 



2.41 

2,4!.. 
2.4) 
__.__ i 
2.41 

_-U___L 



NEG A(U1 



1.33 



1,81 



1 .45 



2. Hi 



FtnATING POINT P«- OPER A TION-, kUJ^QUIJORHAROING -DE EXTERNAL AND I-BOX OPERANOS 



NO INPEXfNG 
JJjTERNAl E XTE RNAL L 



BOX 



OPERAND OPERAND OPERAND 



I INDEXING 

INTERNAL EXTERNAL I-QQX 

OPERANO OPERAND OPERAND 



NORMALUEO I. 



INI 



1.40 



I.BI 



1.11 



2.11 



NEG INI 
AINI 



NEG AINI 
LU_L 



NEG (U> 

a< u> 



l.UI 

mo 



i.ai 



1.41 
_Ukl 



I.UO 

1.10 



i. at 
i. at 



.l*kl_ 



l.UI 

t.uo 



i.ai 
i.ai 



i.ui 
i.ui 



2.1*1 

_2,kL.. 

2.UI 

2 ,11 



NEG AIUI 



MEMORY OPERANO HAS XPFN 

Oil.. 



NEG IN) 
AINI 



1.1*0 



1.81 



1.1*1 



LtWL 



iifll 



1.1*1 

UUO 



i.ai 

}»B| 



_Uk±__ 
l.UI 

1, 11 



2.<»l 



2*kJ 
2.1*1 
2.1*1 



NEG AINI 
LiLL 



NEG IUI 
__ A|U1 



NEG AIU) 



l.UI 

UkQ 



i.ai 
_i^ai_ 



1.1*0 



i.ai 
i.ai 



i.uo 



i.ai 



i.i*i 

l.kL 

i.i«i 



2. u l 
JUkl„ 

2.1*1 
__2*kJ_ 



l.UI 



2.UI 



MEMORY OPERAND HAS U.V FLAGS 

LNJ 

NEG (Nl 

AINI 



NEG A(NJ 
IUI 



l.UI 



i.iJL 



_L*k.L 



_2*k_L 



I.UO 

„l*ka_ 



1.81 

J^ai 



i.uo 

I.UO 



1.81 
1.81 



l.UI 

ML 
l.UI 
l.UI 



2.UI 

^>*kl 

2.UI 

2.U1 



NEG I U I 
AIUI 



NEG AIUI 



MEMORY OPERAND HAS XPFP 

I NI 



NEG (Nl 
MNL 



NEG AINI 
1U) 



NEG IUI 
AIUI 



I.UO 
_L.kQ_ 



i.ai 



l.UI 
„L,kl 



I.UO 



1.81 



l.UI 



2.UI 
2^i*_l 
2. 4 1 



l,UQ 



I.BI 



l.UI 



2.UI 



I.UO 
I.U O 



1.81 

i. ai 



I.UO 
l.UI 



I. 81 
1.81 



I.UO 
I.UO 



1.81 
I.BI 



l.UI 
l.UI 
l.UI 
L-UL 
l.UI 
l.UI 



2.UI 



2.UI 
2.U1 
2.UI 
2.U1 



NEG AIUI 



l.UI 



1.81 



l.UI 



2.UI 



59 



60 



FLOATING . Efll.liI_.ULWF_JlP£RATION. WITHOUT FORWARDING OF EXTERNAL AND I-BCX OPERANDS 



NO INDEXING INDEXING 

INTERN AL EXT ERNAL I-80X INTERNAL EXTERNAL I-BOX 

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND. 



NORMALIZED I, 



IN) 



1.41 



1.81 



1.41 



2.41 



NEG IN) 
AIN) 



NEG AIN) 
tut 



NEG iU) 
A1U) 



1.40 
1.10 



1.40 

_L-40 

1.40 

1.40 



1.81 
1.81 
i.UI 
1.81 
1.8 i 
1.81 



1.41 
1.4 I 
[.4 i 
I . U 1 
1.4 1 
1.41 



2.41 

2.41 

2.41 

2.4L 

2.41 

2.41 



NEG AIU) 



1.41 



1.81 



1.41 



2.41 



MEMORY OPERAND HAS XPFN 
■ IN) 



NEG IN) 
AINI 



_U4_1. 



1.40 
I. 41 



,31 



I. 



81 
81 



J.*4±. 
1.41 
1.4 I 



.2*4.1 
2.41 
2.41 



NEG 



NEG 



NEG 



AINI 
_1U1 

tut 

AIU) 
AIU) 



1.40 

_ 1^0 


1.41 
1.4 1 



1.40 



1.81 

1.8 1 
I. 81 

1.8! 



1.41 
1. 41 
I. 41 
I-4fl 
1.41 



2.41 
JU4J 



,41 

,11. 



2.41 



MEMORY OPERAND HAS U,V FLAGS 

JNJL 

NEG INI 

__ A< N I 

NEG AIN) 

IU) 



NEG 



NEG 



(Ul 

AIU) 
AIU I 



1.40 



1.40 
1 .40 . 



1.40 
1.40 



1.40 
1.40 
1.40 



1-81 
1.81 
1.81 

i. si 

1.81 



I. 81 
1.81 
1. 81 



1.41 
1.4) 
1-4! 
1.41 
1.41 



2.41 
2.4 1 
2.4 1 
2.41 

2.41 



1.41 
1.41 
1.4 1 



2.41 
2.4 1 
2.41 



MEMORY OPERAND HAS 



XPf P 
INI 



1.40 



I. 81 



1.41 



JLdti. 



NEG 



NEG 



NEG 



IN) 
A I N ) 
A I N ) 

1U I 

tui 

AIU) 



1.41 


1.40 


1.40 


1.40 



1.40 
1.40 



1.81 
1.81 
1.81 
1.81 
1.81 
1.81 



1.41 
1.41 
1.4 1 
1.41 
1.4 I 
1.4 1 



2.41 
2.41 
2.41 
2.41 
2.41 
2.41 



NEG AIU) 



1.40 



.81 



1.41 



2.41 



ELQAIlNG. PSXIHJ » FT OPFRAIlflN. WITHOUT FORWARDING OF EXTERNAL AND 1--BOX OPERANGS 



NO INDEXING 
INIEflNAL £XJ£ANAU 1-BQX 
OPERAND OPERAND OPtRAND 



INDEXING 
INTERNAL EXTERNAL 1-bOX 
OPERAND OPERAND OPERAND 



NORMALI2ED I. 



<N) 



NEG INI 

AIM! 

NEG AINI 

NEG IU) 
A<I U 



NEG AIUI 

MEMORY OPERAND HAS XPFN 

. ... ._. 1.N.L 
NEG IN) 
AIN) 



NEG AIN) 
._...... _...1UJ_ 

NEG 1 Ul 
AIU) 

NEG AIUI 



MEMORY OPERAND HAS U,V FLAGS 

. 1NL 

NEG (N) 

AIN1_. 

NEG AIN) 

«U> 



NEG (U) 

_ _.-AtUJ. 

NEG AIUI 

MEMORY OPERAND HAS XPEP 
LNJ_ 



Jui6_ 



it. 57 
4,37 

4. 36 

4*37 

4.37 

.4.36 



•♦.57 



4.37 

1.36, 



4.37 

4.37 
Jt,37 

4.36 



it. 36 

4.37 

4.36 



it. 36 
A, 3 7 
4.36 



1.36. 



NEG (Nl 

A1NJ 

NEG AIN) 
1U1 

iu> 

AIU) 



NEG 



4.37 
J4.37 
1.37 
A- 36 
4.37 
4.37 



_Jufl6_. 



4.06 
4. 06 
4.06 
4.06 
4.06 
4.06 
4.06 



4.06 

4.06 

- t. 06 



4.06 
4. 06 
it. 06 
J*. 06 
4.06 



A±Qt> 
4.06 

4.06 
. 4.06 



4.06 
4»D6 
4.06 



.1.06 
4.06 
4.1.0.6- 
4.06 
4.06 
4.06 
4.06 



4.3 6 



JUQ1- 



4.37 
4.3 7 
4.36 
4.37 
4.37 
4.36 



4.07 
4. 07 
4.07 
4.07 
4.07 



4.37 



4.37 

4.37 

JU.3iL 



4.07 



4.0 7 
4.07 
JLiOL. 



4.36 
4.37 
4.36 
4.37 
4.36 



4.37 
4.36 
4.36 
4.37 
1.36 



4.36 
4.37 
4.36 



..JuJjfe- 



\ 4.36 
4.37 
4.37 
4.36 
4.36 
4 .37 



4.07 
4.07 
4.07 
4^0 7 
4.07 



4. ill 
4.07 
!U07 
4.07 
4. 7 



4.07 
4_.0Z 
4.07 



. 4 . 07 



4.07 
4.Q7 
4.07 
4,07 
4.07 



NEG AIU) 



4.37 



4.06 



4.36 



4.07 



61 



62 



.FLQAJldfi PQINI ._.£♦__. QE£fiAIlQN. WITHOUT FORWARDING OF iXT£RNAL AND l~Bi)X OPERANDS 



NO INDEXING INDEXING 

INTERNAL EXT ERNAL L~BOX INTERNAL EXTERNAL I-BOX 
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND 



NORMALIZED 1. 



JNI 



4.79 



8.46 



U. 93 



9.B9 



NEG (N) 

AINI 



NEG AINI 

1UI 

NEG JU) 
A(U) 



4.93 
_4-80 



14.93 

Ju52 

4.52 

4.52 



8.68 

&*!i6_. 

8.68 

l,M 

7.86 

7.86 



4.81 9.67 
4,9J 9.89 

4.80 9.67 

Jl»Ji2..-.. .-9_*£JL 

4.52 9.07 

4.52 9.07 



NEG A(U> 



4.52 



7.86 



4.52 



9.07 



MEMORY OPERAND HAS XPEN 

r A(ll 

NEG (Nl 
AINI 



Jui2 



4.52 
4,52 



7.86 
7.86 



_JL A 52_ 

4.52 
4.52 



9.07 

9. 07 



NEG 



NEG 



NEG 



A(N) 

IU1 

<U» 

AIU1 

A(UI 



4.52 

4.52 



4.52 
4,52 
4.52 



7.86 
7.86 
7.86 
7.86 
7.86 



4.52 
4,52. 
4.52 
.JU5.2. 
4.52 



9.07 
9.07 

9,qi.. 

9.07 



MEMORV OPERAND HAS U,V 



NEG 



NEG 



FLAGS 
IN) 
(N> 

AINI 
AIM 



4.64 
4.65 
4.65 
4.66 
4.61 



8.46 
8.46 
8.46 
8.46 
8.46 



4.62 
4.64 
4,63 
4.64 
4.64 



9.67_ 



9.67 
9,67 
9.67 
9.67 



NEG 



NEG 



(Ul 
AiUL 
AiU) 



4. 6 J 
4^6.4 
4.65 



8.46 

a, 4.6 

8.46 



4.64 
A. 6 2 
4.65 



9.67 
9,67 
9.67 



MEMORY OPERAND HAS XPFP 

IN) 



4.67 



8.46 



.4,62 



9t67 



NEG 



NEG 



NEG 



IN) 

AINI 

AINI 

IUI 

IU) 

AIU) 



4.65 


8.46 


U.62 


8.46 


4.62 


8.46 


4.65 


8.46 


4.65 


8.46 


4.63 


8.46 



4.62 


9.67 


4,62 


9.67 


4.65 


9.67 


4.65 


9.67 


4.62 


9.67 


4.63 


9.67 



NEG AIUI 



4.62 



8.46 



4.62 



9.67 



____XjJ4G--£aiJ! 



_Q__AI ION- Hi 1H0UI FORwAiUXIJ^X)f--EXlEftNA_JUla t~8 OX OPERANDS — 



NO INDEXING 

JN UMAk EXT ERNAL L- BOX 

OPERAND OPERAND OPERAND 



INDEXING 
INTERNAL EXT ERNA L I-BQX 
OPERAND OPERAND OPERAND 



NORMAL IZEC I. 



IN) 



NEC <N» 

A«Nj_ 

NEG A(N) 

iUJ 

NEG (U) 
AUM 



NEG AJU» 

MEMQRY^OPERAND HAS XPFN 
_ _U 
NEG IN) 
A1NI 



NEG AINI 
LU1-. 

NEG (U) 
.._ AIU1 

NEG A(UI 



MEMORY OPERAND HAS U,V FLAGS 

1K1 

NEG IN) 

_ Ami 

NEG A(N) 

. <m - 



4.80 



8.46 



4.93 

4. 81- 



4.93 
U.52 



4.82 
»i,52 



8.66 
Jl__.. 

8.68 
_.__... 

8.46 

7.86 



4.82 



JL_2 
4.52 

tt 5 2 



8.46 



7.86. 
7.86 
7.86 



4.52 

4.52 

.____ 

4.52 



7.86 
7.86 
7.86 



NEG (U> 

ALU! 

NEG AlU) 



__t_ 
4.60 

___.. 
4.62 
__i. 



4.63 

.._>.65_ 

4.65 



____ 
8.46 

___t 
8.46 
8.46 



8.46 
8.46 



4.93 



9.89 



4.81 
___!. 

4.81 
_____ 

4.82 

U.52 



9.67 
. ___:.. 

9.67 
_.__ 

9.67 

9. 07 



4.82 



___ 
4.52 
**.52 



9.67 



__QL_ 

9.07 

9.07 



4.52 

_J__. 

4.52 

___._>.. 
4.52 



..___ 
4.63 

..._■<_. 
4.65 
4»62 



4.62 
4__ 
4.64 



9.07 
__7 

9.07 
..__!. 

9.07 



____.. 
9.67 

___Z. 
9.67 
9.67 



9.67 
9.67 



MEMORY OPERAND HAS XPFP 

_U_ 



NEG (Nl 

_A<N» 

NEG AIN. 

1U) 

NEG (Ui 
AlU) 



■« ,6t 



4.62 
4.60 
4.65 
i»._3 
4.62 
4.64 



NEG AIUI 



4.67 



______ 

8.46 
8.46 
8.46 
8.46 
8.46 

^8.46 



8.46 



J__J 



4.62 
A.&3 
4.63 
>4. 65 

4.64 

4.64 



4.64 



9.67 



9.67 
9,_7 
9.67 
9.67 
9.6 7 
9.67 



9.67 



63 



64 



FLOATING POINT £♦!_ 



EFFECTIVE ADDRESSES 



ONE 



2040 



ADDRESS FIELD NOT INDEXED 



NEG INI 
AIN ) 



?t»*0 



NEG AINI 
till 



2.40 
2.40 



2,40 



2.40 
2.40 



2.40 
2.40 



2.40 

2 .4Q 



NEG <U» 
AIU) 



NEG A(U> 



2.40 
2-40 



2.40 



2.40 

2.40 



2.40 



ADDRESS FIELD IS 



INDEXED 
IN) 



2.40 



-Z,A<L- 



NEG IN) 
MNJ 



NEG AIN) 
ULLL 



NEG IUI 
AIU) 



NEG A(U) 



2.40 

2 .4Q 



2.40 
2.40 



2.40 
2.40 



2.40 



2.40 
2 . 40 



2.40 
-2.40 



2.40 
Jk_4iL 



2.40 



FLOATING 1'OINI SHF 



' """"" 


SHIFT 1 SHIFT 


i SHIFT 6 5.H1F1 


V SHIF1 


1 12 SHIFT 9b 


AUORESS HUD NOT INUtXfcO 

IN) 
NtG INI 


I-8Q 
1.80 


i,BQ 2.(0 
I.bO 2.10 




i.m a.ro 

2.10 ti.tO 


AIN) 


I..SQ- - 


1 X M 2..10. 


i ; .4fl 


2,ZQ. a*/Q 


NF.G AIN) 


1.80 


1.80 2.10 


,'.'4 


2. fo a. 10 


IU) 


i.ao 


1.80 2.10 


2.40 


i.fo a./o 


NE(i IUI 


1.80 


1.80 2.10 


.'.MO 


2.ru u./o 


AiUl 
N6G AlUt 


i.ao 

1.80 


i.ao 2.K) 

1.80 2.10 


£ '.U0 
2.40 


2./0 a./o 
2. TO a./o 


ADOKfcSS FIF.LD IS INOtXEO 




2.40 a./o 


INI 


i.ao 


i.ao 2.10 


2.40 


NEG INI 


1.80 


1.80 2.10 


2.40 


2.40 a./o 


AIN) 


1.80 


l.aQ 2.10 


2.40 


2.4Q a. JO 


NtG AINI 


1.80 


1.80 2.10 


,'.40 


2.40 a.ro 


I.UJ 


1.80 ... . 


j^jta - -1*111 

1.80 2.10 


2*.kQ 
.'.40 


2.40 ... . . ii*IQ 


NtG <UI 


1.80 


2.40 8./0 


AIU1 


uao 


i.ao 2.10 


2.40 


2.40 a./o 


NtG A(UI 


1.80 


1.80 2.10 


2.40 


2.40 a./o 



65 



66 



.FLOATING. POINT ...,t OPERATION, ....HI TH 



FORWARDING OF OIER.NAL AND I-B.QX OPERANDS 





NO INDEXING 
INTERNAL EXTERNAL 


i-aox 

OPbRAND 
2.27 


INTERNAL 
OPERAND 

4.37 


INDEXING 
EXTERNAL 
OPERAND 

2.41 


I-BOX 






OPERAND 
4.37 


OPERAND 
2.1(1 


OPERAND 
2.41 




NORMALIZED 1. 

IN) 




NEG (N) 
AIN) 


"4.37 
4.37 
U.37 
3.60 


2.41 
2.41 
2.4T 
2.4 1 


2.27 
2.27 
2.2 7 
1.81 


4. 37 
4.37 
4.3 7 
3.60 
3.61 
3.61 


2.41 
2.4 1 
2.41 
2.41 
2.41 
2.41 


2.41 
2.41 




NEG AIN) 
(U) 


2.41 
2.41 
2.41 
2.41 




NEG tU) 
AlU) 


3.60 
3.60 


2-4 1 
2.4 1 


1.81 
I. 81 




NEG AlU) 


3.60 


2.41 


1.81 

1.6) 
1.81 

i.ai 


3.61 

3.61 
3.61 
3.6! 


2.41 
2.M 


2.41 




BOTH OPERANDS WITH XPFN 

IN) 


3.60 
3.60 
3.60 


2.41 
2.41 
2.41 


2.41 




NEG (N) 
AIN) 


2.41 
2.41 


2.41 
2.41 




NEG AIN) 
<U) 


3.60 
3.60 
3.60 
3.60 
3.60 


2.41 
2.41 
2.4J 
2.41 
2.41 


1.81 
1.81 
1.81 

i.ai 

1.81 


3.61 
3.61 
3.61 
3.60 
3.61 


2.41 
2.41 


2.41 
2.41 




NEG tUI 
AIU1 


2.41 

2 ±h\ . 

2.41 


2.41 
2.41 
2.41 




NEG AlU) 




AC EXPNT N. MEM EXPNT XPFN 

IN) 


3.90 


.... „2,4| 
2.41 
2.4L.„ 


....1. a.L. 

1.81 
i-£l 


.._ J*9(l_ 

3.90 

A^M 


2.41 
2.41 
2.HL 


2.41 
2.41 
2.41 




NEG INI 

AIN) 


3.90 
3.90 




NEG AIN) 
IUt 


3.90 
3.90 


2.41 
2.41 


i.ai 
i.ai 


3.90 
3.90 


2.41 
2.41 


2.41 
2.41 




NEG <UI 
AlU) 


3.90 
3.90 


2.41 
2.4| 


i.ai 
I.ai 


3.90 
3.90 


2.41 
2.41 


2.41 
2.41 




NEG AlU) 


3.9Q 


2.41 


I.ai 


3.90 


2.41 


2.41 




AC WITH XPFP. MEM WITH XPFN 

IN) 


3.90 


2.41 


|.83 


3.90 


2.41 


2.41 




NEG IN) 
AIN) 


3.90 
5.9JL 


2.41 

.„ . 2. 41 _ 
2.41 

._ 2.11 
2.41 
2.41 


i.ai 

L.8I. 

i.ai 

1*8! 

i.ai 
I.ai 


3.90 

3.9fl_ 

3.90 

3.9Q 

3.90 

3.90 


2.41 

2* •».!.._ 

2.41 

_ 2. 1 *! 

2.41 

2.41 


2.41 

2L.4J 




NEG AIN) 
IUI 


3.90 
3.90 


2.41 

_ 2»4! 

2.41 
2.41 




NEG <U) 
A<U> 


3.90 
3.90 




NEG AlU) 


3.90 


2.41 


1.81 


3.90 


2.41 


2.41 














































. 


























































FLOATING POINT T1 + OPERATIO N. UUH 



J OaWARfl-lNG-Xtf EJCTERi 



rBOX-OPFRAKOS 



NO INDEXING 
INTERNAL EXTERNA L 1-BOX 



INDEXING 
INTERNAL EXTERNAL 1- 



BQ>L 



OPERAND OPERANO OPERAND OPERAND OPERAND OPERAND 



NORMALIZED 1. 



IN) 



4.43 



2.58 



2.5? 



*».U3 



2.58. 



2.58 



NEG INI 
AitLL 



15.01 

4.43 



2.58 
2.58 



2.5? 
2.57 



15.01 



NEG AIN) 
LiLL 



15.00 
3. 90 



NEG 1U) 

aiui 



14.20 
3.9Q 



2.58 

2.11 
2. HI 



2.5? 
I. 81 
1.81 
1.81 



15.01 

._3*_9_H. 

"4.20 

3 .90 



2.58 

2.58 

^2^ I 

2.41 

2 .41 . 



NEG AIUI 



U.20 



2.41 



.81 



14.20 



2.41 



2.58 
^.Afl 

2.58 
JL,kJ 

2.41 
2 .41 



2.41 



BOTH OPERANDS WITH XPFN 

JUtL 



NEG (N) 
A(NI 



_iJ?iL 



3.90 
3.90 



_2*»LL 



2.41 
2.41 



I.A1 
1.81 

1.81 



3.9S 
3.90 

3.9Q 



_2«_4_L. 



2.41 
2.41 



NEG A1NI 
JilL 



3.90 
3.90 



2.41 



NEG tUI 
AXLLL 



3.90 
3.90 



NEG AiU) 



3.90 



2.41 
2.41 
2. 41 



1.81 
1.81 
1.8) 



3.90 
3^9iL 
3.90 
J. 90 
3.90 



2.41 
2, 4 1 
2.41 
2.41 
2.41 



2.41 
2.41 



2.41 
2_^4J 
2.41 
2^41 

2.41 



AC EXPNT N. 



MEM EXPNT XPFN 

1NJ 4. 20 2_^*1 

NEG INI 4.20 2.41 
AlMi : 1.20 2*4 1 



2^±£L 



NEG AINI 
LUi- 



4.20 
4.20 



2.41 
2.41 



2.10 
2.10 
2.10 
2.10 



.4.2.0. 

4.20 

4.20 . 

4.20 

Jt*2Q_ 



2...4 I 
2.U I 
2. k\ 
2.41 
2.41 



2.1L 
2.41 
2.4 I 
2.41 
2. 41 



NEG 



(U) 
AiiLL 



NEG AIUI 



4.20 

4.20_ 

4.20 



2.41 

4J__ 
2.41 



2.10 

_2.JQ 

2. 10 



4.20 
4.20 
4.20 



2.41 
2.4 1 
2.41 



2.41 
2.41 

2.41 



AC WITH XPFP. 



MEM WITH XPFN 

(N) 



■4.2Q 



_a-jy_ 



2. 10 



NEG INI 
AINI 



4.20 
JL*2JL 



2.41 
2.M 



NEG A(N» 

( PI 

NEG I U ) 

AIU) 



4.20 
4.20^ 



2.41 
2._UL 



4.20 
4.20 



2.41 
2.41 



2.10 
2,.iJQ 
2.10 
_2_._IQ 
2.10 
2.10 



NEG AIU) 



4.20 



2.41 



2. 10 



U.20 



4.20 
4 . 2Q 
4.20 
4.20 
4.20 
U.20 



- 2.41 . 



4.20 



2.41 

2.4.1. 

2.41 

2.41 

2.41 

2.41 



2.4 I 



2.41 



2.41 
2.1*1 
2.41 
2,4] 

2.41 
2.4 I 



2.41 



67 



68 



FLOATING POINT K OPERAriON. WITH 


FQRWAKt 


IING OF U 


[TEKNAL AND I-BOX OPERANDS 






NO INDEXING 
INTERNAL EXTERNAL I-BOX 


INTERNAL 
OPERAND 

3.61 


INDEXING 
EXTERNAL 
OPERAND 

2.41 


_ I-BQX 
OPERAND 

2.41 




1 


OPERAND OPERAND OPERAND 




NOKHALUEO 1. 

INI 

NEG INI 

AIN) 


3.60 2.41 1.81 




3.60 2.41 1.81 
3,60 2.41 1.81 


3.61 
3.61 


2.41 
2_.Jtl„ 


2.41 

... „2i4_L _. ._ - 

2.41 
2+±± 

2.41 

2.41 




NEG AIN) 

tu> 

NEG (Ul 

AIUI 


3.60 2. Ml 1.81 
3.60 2.11 1.91 
3.60 .. 2.41 1.81 
3.60 2.41 1.81 


3.61 

3.61 
3.61 


2.41 

2*<U- 

2.41 
2.41 




NEG AIUI 


3.61 2.41 1.81 


3.61 

._.... 3.61 
3.61 
3.61 


2.41 

2.4 L 

2.41 

2.41 


2.41 

2.41 
2.41 
2.41 




BOTH OPERANDS WITH XPFN 

IN) 

NEG INI 

AIN) 


3,60 2.41 1,81 
3.60 2.41 1.81 
3.60 2.41 1.81 




NEG AIN) 
_ IU) 


3.60 2.41 1.81 
3.60 2.<4l 1.81 


3.61 
3.61 

3.61 
3*41 _ 

3.61 


2.41 
_ 2.J»1 
2.41 
2.41 
2.41 


2.41 

2.4! 

2.41 

2.M 

2.41 




NEG (Ul 

AIUI 

NEG A(UI 


3.60 2.41 1.81 

3.60 2.W «.8 1 

3.60 2.41 1.81 




AC EXPNT N. MEM EXPNT XPFN 

IN) 


3,90 2.11 LAI 
3.90 2.41 1.81 

_1*.9_Q 2.41 1.81 

3.90 2.41 1.81 
3.90 2. Ml 1.81 


3.9Q 
3.90 
3.90 
3.90 
3.90 


2.41 

2.41 
2,4! 
2.41 
2.41 


2.4 1 
2.41 
2.4 1 
2.41 
2.41 




NEG INI 
AJJil 




NEG AIN) 
(Ul 




NEG IUI 
AIUI 


3.90 2.41 1.81 
3.90 2.41 J.8I 


3.90 
3.9Q 
3.90 

3.90 


2.41 
2.41 
2.41 

2.i»l 


2.41 
2..41 
2.41 

2.4 1 




NEG AIUI 


3.90 2.41 1.81 




AC WITH XPFP. MEM WITH XPFN 

IN) 


3.90 2.41 1.81 




NEG IN) 
AIN) 


3.90 2.41 1.81 
3.90 2.41 1.81 
3.90 2.41 1.81 
3.90 2.41 1.81 
3.90 2.41 1.81 
3.90 2.41 1.81 


3.90 
3.90 

3.90 
3.90 
3.90 
3.90 


2.41 
2.41 
2.4 1 
2.41 
2.41 
2.41 


2.41 
2.41 
2.41 
2.41 
2.41 
2.41 
2.41 




NEG AINI 

IUI 

NEG 1 U 1 

AIUI 




NEG AIUI 


3.90 2.41 1.81 


3.90 


2.41 




- .- 





FLOATING POINT KMG OPERATION. WITH FORWARDING Of EXTERNAL AND 1-BOX OPERANDS 



NO INDEXING 
INTfcRNAL EXTERNAL I-BOX 

OPERAND OPERAND OPERAND 



INDEXING 
INTfcRNAL EXTERNAL I-8QX 
OPERAND OPERAND OPERAND 



NORMALIZES I. 



1NJ 



NEG (Nl 
AIN) 
NEG AIN) 
(U) 
NEG 1U) 
AIU) 



3.61 



3.60 
3.60 
3.60 
3.60 
3.60 
3.60 



NEG AiU» 



3.60 



2. mi 

2. Ml 
2, Ml 
2-4 1 
2,UI 
2. HI 
_2^ML 



2. Ml 



J. 81 



I. 81 
1.81 
I . B 1 

1,81 
1.81 
1.8 1 

J. 81 



Ai6L 
3.6 1 
3,6! 
3.61 
3,6! 
3.61 
3.61 



3.61 



. 2. Ml 



2. Ml 
2, Ml 
2. Ml 
2.<»l 
2. Ml 
_2.-Ml_ 



2.4 1 



2.** I, 



2, Ml 
2. Ml 
2, Ml 
2. Ml 
2. Ml 



2. Ml 



BOTH OPERANDS WITH XPFN 

JN) 3.60 2. Ml 1,81 

NEG INI 3.60 2. Ml 1.81 

AIN) 3.60 2. M l U8L 



NEG 



NEG 



NEG 



AIN) 

im 

IUI 
ALU) 
AIUI 



AC EXPNT N. 



MEH EXPNT XPFN 

LN) 

NEG INI 

AIN) 

NEG AIN) 

IUI 



NEG iUI 

Ai»Jl 

NEG A(U) 



3.60 
3,6Q 
3.60 
3,60 
3.60 



J,9Q 
3.90 
3,90 
3.90 
3.90 
3.90 

3.90 



2. Ml 
2. Ml 
2. Ml 
2, Ml 
2. Ml 



2, Mi 
2. Ml 
2* Ml 

2. Ml 
2. Ml 



2. Ml 
2*M| 
2. Ml 



I. 81 
l.fll 
1.81 
1.81 
1.81 



i«ai 

1.81 
.l.fll 
1.81 
1.81 



1.81 
1,91 
1.81 



3,61 
3.61 

3.61 
3,61 
3.6 1 
i,b 1 
3.6 1 



_3,m 
3.90 
3,90 
3.90 
3.90 



3.90 

_3*SflL 

3.90 



2, Ml 
2. Ml 
2, Ml 



2. Ml 
2*M 1 
2. Ml 
,._2.»k.L 
2. Ml 



2*kl_ 
2. Ml 
_2*Ml 
2. Ml 
2. Ml 



2. Ml 
2».MJ 
2. Ml 



2,kl 
2. Ml 
2. Ml. 



2. Ml 

i.kl 
2. Ml 

2.kl 
2. Ml 



2 ,M L 

2. Ml 

2. Ml 
2.MI 



2. Ml 
2, Ml 
2. Ml 



AC WITH XPFP. 



MEH WITH XPFN 
IN) 



NEG (Nl 
_. J1M_ 
NEG AIN) 

mi. 

NEG IU) 
AID) 



NEG AIU) 



3.90 



3.90 
3.90. 
3.90 
3.90 



3.90 
3.90 



3.90 



2.M1 



2. Ml 

_2.MJ 

2. Ml 

2s. 1 * I 

2. Ml 
2. Ml 



2. Ml 



_K9J 



1.81 

uei 

1.81 

i. si 
i.ai 
i.ai 



1.81 



3.90 



3.90 
3.90 
3.90 
3.90 
3.90 
3.90 



3.90 



2. Ml 



2. Ml 
2, Ml 
2. Ml 
2. Ml 
2. Mi 
2. Ml 



2. Ml 



2, M| 



2. Ml 
iUkl 
2. Ml 
2,M1 
2. Ml 
2.M) 



2. Ml 



69 



70 



FLOATING POINT IMG OPERATION, WITH 



FORWARDING QF EXTERNAL AND I-bQX OPERANDS 



NO INDEXING 
INTERNAL EXTERNAL I-BOX 

OPERAND OPERAND OPERAND 



INDEXING 
INTERNAL EXTERNAL I-OOX 
OPERAND OPERAND OPbKANO 



N0RMAL1ZEC I. 



IN) 



4. 37 



-2-«Al. 



2*27 



4.37 



NEG 



NEG 



NEG 



IN) 

AINi 

At N t 

JUL 

IUI 

MILL. 



4.20 

_4j.IL. 

4.20 
1».6Q_ 
4.20 
3.6Q 



2. 41 
___*___L 

2.41 
_2,4J 

2.41 



2.10 
2,21 
2.10 
1,81 
2.10 
! . « . 



4.20 
4,3 f 
4.20 
I,6J. 
4.20 
3.60 



2.41 
2.41 
__2, 4 ! 
2.4 I 
2,11 
2.41 
2 . "l 



-_____Li- 



2.41 
2,41 
2.41 

_2_-_tL 
2.41 

._-__.J_J_ 



NEG AIU) 

BO Ih'opFr AN S" W I TH~ XPF N~ 
_ JflL 



NEG 



INI 

A(N> 



NEG AINI 
U_> _ 

NEG IUI 
AiUL 

NEG AIU) 



4.20 



1_-6JL 

3.60 
3.60 



2.41 



2-,.4J 
2.41 
2_i__ 



2. 10 



i,ai 

1.81 



4.20 



3,60 
1.61 
3.61 



2.41 



.2_,4l 
2.41 
2 .41 



2.41 



2*4 1 

2.41 

JL_Ji_L 



3.60 
..3__4__L 

i.60 
.1 A 6_L 
3.60 



2.41 

JL-kL- 

2.4) 

_.__._ kL. 

2.41 



I. 81 
ItftL 
1.81 
UA1 

i.ai 



3.61 
3.6Q 
3.61 
1,61 
3.60 



2.41 

2,4L„ 

2.41 

2_.4_L_ 

2.41 



2.41 
„2-_Jl-L 

2.41 
.._2.«AI 

2.41 



AC EXPNT N. 



HEM EXPNT XPFN 

. !NJ 

NEG INI 
AJN1 
NEG AINI 
LUJ_ 



3.9Q 

3.90 

1»..9Q._ 

3.90 

3.90 



2.41 
2.4 1 
2. HI 
2.4 i 
_2__4_L 



1,8! 
1.31 
i.81 
1.81 
1,3! 



3,90 
3.90 
3,VQ 
3.90 
3.90 



__,Ji I 
2.41 
2,41 
2.41 
2,ti 



2,4 1 
2.41 
2,<ti 
2.41 
2 . M 



AC WITH XPFP. 



NEG IUI 

AIUJ 

NEG AIUI 

MEM WITH XPFN 

IN? 



3.90 
i,9Q 
3.90 



3.90 



2.41 

2,41- 
2.41 



- 2.4) 



1.81 

L,ttL 

1.81 



!-8l 



3.90 
4,90. 
3.90 



3.90 



2.41 

2_._*..L 

2.41 



2,M 



2.41 

.2,4.1 
2.41 



2 ,41 



NEG 



NEG 



NEG 



tiko 



INI 

AINI 

AIN. 

IUI 

IUI 

AIUI 



3.90 
3.9Q 
3.90 
3.90 
3.90 
3.90 



2.41 
2,4.1 
2.41 
2,41 
2.41 
2.UI 



i.ai 

1,81 
1.81 
LSI 
1.81 
1__81. 



3.90 
3,90- 
3.90 
3,90 
3.90 
3.90 



2.41 
2,1! 
2.41 
2,"*! 
2.41 
2-H 



2.41 
2,11 
2.41 
2,4! 
2.4! 
■ 2tM 



AIU) 



3.90 



2.41 



i.ai 



3.90 



2.41 



2.41 



_EL0AI1_G. -£01141 QaJ-G _P.£BA.I ION. __ I TH 



FORWARDING Of EXTERNAL AND I-BQX OPERANDS 



NO INDEXING 

JiUER N ALE X IE RNAI I - BOX 

OPERAND OPERAND OPERAND 



INDEXING 
INTERNAL EXTERNAL 1-BOX 
OPERAND OPERAND OPERAND 



NORMALIZED I. 



IN) 



Juii_ 



2.58 



2. 5? 



4.43 



2.58 



2.58 



NfcG INI 
A1_NJ_ 



15.01 



NEG AIN) 

LUL 



NEG (U) 
ACU) 



15.00 

i_9Q_ 

3.90 
3.90 



6.90 

2*58 

6.90 

_2«A_L 

2.41 
2.11 



6.90 
_2.57 
6.90 
1..B-L 

2.40 
1.81 



15.00 

15.01 

.1.90 

3.90 

3.90 



6.90 

6.90 

.2.41- 
2.1 I 

2.m 



6.90 
2.58 
6.90 
.2.4 1 
2.41 

2.m 



NEG A(U) 



3.90 



2. HI 



2.40 



3.90 



2.41 



2.41 



BOTH OPERANDS WITH XPFN 

LNJL 



NEG (N) 
AIN) 



3*94} 

3.90 
3.90 



2.m 

2. HI 

2 .m 



1.81 

i. at 
i.ai 



3, 90 
3.90 
3.90 



2.41 
2.11 

2 .m 



2.4 1 

2.41 
2.41 



NEG AiN) 
IUI. 



NEG (Ul 

Aim. 



NEG AIUI 



5.90 
.JL._9.0_ 

3.90 
.3.9IL. 

3.90 



2.41 
2.A1 
2.41 
2. A J 
2.41 



1. 81 
1.8 I 
1.81 
1.8 1 
J. 81 



3.90 
3.90 
3.90 
3.90 
3.90 



2,41 
2__* . 
2.41 
2.4 1 
2.41 



2.41 
2.4 1 
2.41 
2.41 
2.41 



AC EXPNT N. 



MEM EXPNT XPFN 

!_!__ 



NEG (Nl 
_U41_ 



NEG AIN) 
__L 



..__.0_ 
4.20 
A, 20 
4.20 
4.2 Q 



2.41 
2.41 

2.41 
2.41 



2* 10 
2.10 
2.10 
2.10 
2.10 



4. 20 
4.20 
4.20 
4.20 
4.20 



2.4 1. 
2.41 
2.A 1 
2.41 
2 .41 



2.4.1 
2.41 
2.41 

2.41 
2.4 L 



NEG IUI 
AlilL 



NEG A<UI 



4.20 
A_2Q 
4.20 



2.41 
2,41 
2.41 



2. 10 
2_1Q_ 
2. 10 



4.20 
A. 20 
4.20 



2.41 
2.41 
2.41 



2.41 
2.41 
2.41 



AC WITH XPFP. 



MEM WITH XPFN 
___ 



4.20 



2.41 



2.10 



4.20 



^Al. 



2.41 



NEG INI 
AI N) 



NEG AIN) 

IU I 



NEG (U) 
AjOj 



4.20 
4. 20 
4.20 
A.2Q 
4.20 
4.20 



2.41 
2,'il 

2.41 
2.41 
2.41 
2.4) 



2.10 
2.10_ 
2.10 
2.10 
2. 10 
2.10 



4.20 
4*20 
4.20 
4.20 
4.20 
4.20 



2.41 
2,4 1 
2.41 
2.41 

2.41 
2.41 



2.41 
2.41 
2.4 1 
2.4 I 
2.41 
2.41 



NEG A(U) 



4.20 



2.4) 



2.10 



4.20 



2.41 



2.4 I 



71 



72 

F LOA TING , POINT SI OPERATION. Ullti FORWARDING OF EXTERNAL AND I-ROX OPERANDS 



NO INDEXING INDEXING 

INTERNAL EXTERNAL 1-BOX INTERNAL EXTERNAL I- BOX 



OPERAND OPERAND OPERAND OPERAND OPERANO OPEKANO 



NORMALIZED I. 



_»NJ 3.61 U.BO 7.25 3.61 U.BO 7.55 



NEG <NI 3.61 U.BO T.25 i.60 ' i».80 7.55 

AtN> 3.61 U.BO T.25 3.61 U.BO 7.55 



NEG AJNJ 3.61 U.BO 7.25 3.60 U.BO 7.55 

_LUJ 3.61 U.BO 7.25 3.61 U.80 7.55 



NEG <U! 3.61 . U.BO 7.25 3.60 U.BO 7.55 

*<U> 3.61 U.BO 7.25 3.61 U.BO 7.55 



NEG AIUI 3.61 U.BO 7.25 3.61 U.BO 7.55 



BOTH OPERANDS WITH XPFN 

-Uii 3.&| HfHQ 1*25 3.61 u.80 7.55 



NEG <NJ 3.61 U.BO 7.25 3.60 U.80 7.55 

-ALNJ 1*60. U t 80 7.25 3. 60 U.aO 7.55 



NEG AiN) 3.61 U.BO 7.25 3.60 U.BO 7.55 

-liU 3« 6Q *<,8 Q 7.25 3.60 U.BO 7.55 



NEG IUI 3.61 U.BO 7.25 3.61 U.BO 7.55 

-A1UJ 1*£J k*M U2S 3.61 U.BO 7 .55 



NEG AIUI 3.61 U.BO 7.25 3.60 U.BO 7.55 



AC EXPNT N. MEM EXPNT XPFN 

JJU 3.61 U.80 U25 3.60 U.80 7.55 



NEG (Nl 3.61 U.80 7.25 3.60 U.80 7.55 

-ALNJ. Al&J U^AJJ U2S 3.60 U.80 7 .55 



NEG AINI 3.60 U.80 7.25 3.60 U.BO 7.55 

-LUJ 3,61 U.80 7.25 3.60 U.BO 7.55 



N£G lUt 3.60 U.BO 7.25 3.60 U.BO 7.55 

-AliJJ iifij U^JiQ. 7.25 i*.6fl iL*B_a 7.55 



NEG AIUI 3.61 U.80 7.25 3.60 U.80 7.55 



AC WITH XPFP. MEM WITH XPFN 

-LNJ it6J \UM U25 3.61 U.80 7.55 



NEG INI 3.61 U.BO 7.25 3.61 U.80 7.55 

-ALNJ 3_t6J U.BO 7.25 3.61 U.80 7.55 



NEG AIN) 3.61 U.BO 7.25 3.60 U.80 7.55 
LUJ ii6J U^BCL L^JL Jt6JL U.80 7.55 

NEG IUI 3.61 U.BO 7.25 3.61 U.BO 7.55 
AHAJ irAJ >U3Q U25 3.60 U.BO 7.55 

NEG A(U) 3.61 U.80 7.25 3.60 U.80 7.55 



FLOAIlJslt BOlNt Si.0 OPERATION. WITH FORWARDING OF EXTERNAL AND l-BOX OPERANDS 



NO INDEXING INDEXING 

INTERNAL EXIERNAL . l.-BQX INTERNAL EXTERNAL I-8.QX. 
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND 



NORMALIZED 1. 



IN) 



NEC INI 

AiNJ„ 

NEG A(NI 

_ .J.U.J 

NEG 1U) 
A(U) 



NEG AlU) 



9.00 



9.00 

„i,OQ 

9.00 

a.tQ 
8. MO 

-A. HO 



8. MO 



_______ 



10.80 

IQ.&fi 

10.80 

9.60 

9.60 

9.60 



9.60 



_L3_i_ 
13.29 

.11.29 
I J. 50 

12.09 

12.09 

_____ 



12.09 



..___. 



9.00 
9. 00 
9.00 
b.mq 

8. MO 

_____ 



8. MO 



.!____ 



10.80 

10. UQ 

10.80 

9.60 

9.60 

. 9.60 



9.60 



13 .6 . 



I J. 60 
I 3.60 
13.60 
12.39 
12.39 
______ 

12.39 



BOTH OPERANDS WITH XPFN 

INI 8_i_ 9, 60 

NEG IN) 8. MO 9.60 
AIN1 _J_ V.6 Q 



NEG AINI 

iUl 

NEG (Ul 

MUl 

NEG AtUI 



AC EXPNT N. MEM EXPNT XPFN 

_ INI 

NEG IN) 

_ AitiJ 

NEG AINI 

_____ 



NEG IUl 

ALU) 

NEG AIUI 



8. MO 
B._Q 
8. MO 
8. MO 
8. MO 



9.60 
9. 60 
9.60 
9. 60 
9.60 



9.QQ 
9.00 
..._..__. 
9.00 
8 .M Q 



8. MO 

a..kfl 

8. MO 



9.6Q 
9.60 
9.60 
9.60 
9t6 Q 



9.60 
9.60 
9.60 



12.09 
12.09 
_____Q_L 
12.09 
I2.Q9 
12.09 
12.0.9 
12.09 



12.09 
12.09 
12.Q9L 
12.09 
I2.Q9. 



12.09 
12.Q9 
12.09 



a. mo 

B.MO 
______ 

B.MO 
8. MO 
B.MO 
8.MQ 
8. MO 



9.o_ 
9.00 
9.Q0 
9.00 
_____ 

B.MO 
S.tQ 
B.MO 



9.6Q 
9.60 
_____ 
9.60 
9.60 
9.60 
9.60 
9.60 



9.6Q 
9.60 
9.6Q 
9.60 
9.60 



9.60 
9.6Q 
9.60 



12.19 
12.39 
12.39 



12.39 
12.39 
12.39 
12.39 

12.39 



12.39 
12.39 
12.39 
12.39 
12 .39 



12.39 
12.39 
12.39 



AC WITH XPFP. 



MEM WITH XPFN 

IN) 



NEG IN) 

AIN) 

NEG AIN) 

JU) 

IUl 

AIUI 



NEG 



NEG AIUI 



______ 



B.MO 
B.MO 
B.MO 
B.MO 
B.MO 
B.MO 



B.MO 



9.60 



9.60 
9.60 
9.60 
9.60 
9.60 
9.60 



9.60 



________ 



12.09 
12.09 
12.09 
12.09 
12.09 
12.09 



12.09 



B .MO 9.60 



a. mo 
8. 10 
B.MO 
B.MO 
B.MO 
B.MO 
B.MO 



9.60 
9,6Q 
9.60 
9.60 
9.60 
9.60 



9.60 



________ 



12.39 
12,39 
12.39 
!2,39 
12.39 
12. 3_ 



12.39 



73 



74 



FLOATING POINT „ SRfi JURATION, WITH 



FORWARD ING OF E XIERJJAi. ANO t-BQK J1PE&ANUS 



NO INDEXING 
INTER NAL E XTERNAL l-BOX 
OPERAND OPERANO OPERAND 



INDEXING 

INTERNAL EXTE RNAL I-BOX 

OPERAND OPERAND OPERAND 



NORMALIZED I. 



(Nl 



3.61 



5.10 



7.86 



3.60 



5.10 



B. 16 



NEG 



<NI 
AIJiL 



3.60 
3.61 



5. 10 

5. 10 



7. 86 
7.86 



3.60 



5. 10 
5.10 



8.16 
8.16 



NEG 



A(NI 



3.6) 
3.6) 



5. 10 

idi 



NEG 



1U1 

A(UI 



3.61 



5. 10 
5.10 



7.86 

7.86 
7.86 



3.60 
i-6_l__ 
3.61 
3,61 



5. 10 

5. 10 
5r )0 



8.16 
JU16_ 



8.16 
8tl6 



NEG AIU) 



3.61 



5.10 



7.86 



3.61 



5. 10 



8.16 



BOTH OPERANDS WITH XPFN 

1NJ_ 

NEG IN) 
A1N) 



J.*6JL 



61 
60 



5. 10 
5.10 



U&t. 



l*6iL 



5 . 10 



a,jiL 



7.86 



3.6) 
3.60 



5.10 
5. 10 



8. 16 
8,<6 



NEG A(NI 

«uj_ 

NEG (Ul 
A1U1 

NEG A(U) 



3.6) 
i6i 



5. 10 
5. 10 



3.6) 
3.60 



3.6) 



5.10 
5.J0_ 
5. 10 



7.86 



7.86 



7.86 



3.6) 
3.61 
3.61 
3.60 



3.61 



5. 10 
5. 10 
5.10 
5.10^ 
5. 10 



8.16 
J A 16„ 



8.16 
JL»JiL 



8.16 



AC EXPNI N. HEM EXPNT XPFN 

INI „ _ _lt6) 5.10 _ 1,86 3.6) 5.10 _ B.16 

NEG <N) 3.61 5.)0 7.86 3.60 5. To 

_ AIN.L 3.6L __ 5.10^ __ j.M AsAl _ 3-10 

NEG A IN) 3.61 5.10 7.86 3.61 5.10 
<UJ 3.61 5.10 7.86 3.6) 5.10 



8.16 
8.16 



8.16 
8. 16 



NEG (U) 

_ A1U1 

NEG AIU) 



3.61 
3.61 

3.60 



5.(0 
5. 1 



7.86 
1. 86 



5.10 



7.86 



3.60 

J.6I 

3.60 



5.)0 



8,16 
8.16 



5.10 



8.16 



AC WITH XPfP. 



MEM WITH XPFN 

IN) 



3.61 



5.10 



7.86 



3.60 



5.10 



8.16 



NEG (Nl 

AJJ1L 

NEG A(N) 

IU) 

NEG 



3.61 
^6i_ 



(U) 
AIU) 



3.61 
3.6 I 
3.61 
3.61 



5.10 
5. 10 
5.10 
5. 10 
5.10 
5.10 



7.86 

7.86_ 

7.86 

1.86 

7.86 

7.86 



3.61 
-3.6L 

3.6) 
_i.6L 

3.61 

3.6) 



5.10 



8.16 
8.16 



5.10 
5.10 
5.10 
5.10 



8.16 
8.J6 
8.16 

a. 16 



NEG A(UI 



1.6 1 



5.10 



7.86 



3.61 



5. 10 



8.16 



floating point srt operation, with forwarding of external anu i-ucx operands 



NO INDEXING INDEXING 

INTERNAL EXTERNAL l-UOX INTERNAL EXTERNAL I-OOX 
OPERAND OPERAND OPERAND OPERAND OPERAND OPtrKAND 



NORMALIZED 1. 














(Nl 


31*. 81 


36.01 


39.28 
39.28 


3i*. 1 
3i*. 81 


36.01 .. 
36.61 


59.58 


NEG (N) 


31*. 8 1 


36.01 


39.58 


A1N) 


54.81 


36.01 


39.28 


54. 8 1 


36.0 1 


39.58 


NEG AIN) 


31*. 81 


36.01 


39.28 


31*. 81 


36.0 1 


59. 58 


(U) 


3U. 81 


36.01 


39.28 


3i*. 81 


56.0 1 


59.58 


NEG (Ul 


3U. 81 


36.01 


59.28 


3i*. 81 


56.0 1 


59.68 


AtUI 


31*. 8 1 
54.8 1 


36.0 1 


39.28 


34.81 
34.81 


36.01 
36.01 


39. SO 


NEG AIU) 


36.01 


59.28 


59. 58 


BOTH OPERANDS WITH XPFN 














IN) 


3>*. 81 


56.0 1 


59.28 


34.8 1 


36.0 1 


59.68 


NEG (N) 


Jl*. 81 


36.01 


59.28 


34.81 


36.01 


39.58 


AIN) 


31*. 8) 
31*. 81 


36.01 
36.01 


39.28 
59.28 


34.81 
34.01 


36.0 1 
36.6 i 


59.58 


NEG AIN) 


39.58 


III) 


34.81 


36.01 


39.28 


34.81 


36.0 1 


39.68 


NEG (U) 


51*. 81 


56.01 


39.28 


34.81 


36.0 1 


39.58 


AIU) 


54.81 


36,01 


39,28 


34,8) 


36.01 


59,58 


NEG AIU) 


51*. 81 


36.0) 


39.28 


34.81 


36.01 


39.58 


AC EXPNT N. MEM EXPNT XPFN 








IN) 


3i*. 8 1 


56.01 


39.28 


34.81 


36.0 1 


39.58 


NEG IN) 


51*. 8) 


36.01 


39.28 


34.8 1 


36.0 1 


39.58 


AIN) 


51*. 81 


36.01 


59.28 


34.81 


36,0! 


39.58 


NtG AIN) 


31*. 8 1 


36.01 


59.28 


34.8 1 


36.0 1 


59.58 


IU) 


5U. 81 


36.01 


59.28 


34. 8L 


36.01 


39.58 


NEG IU) 


54. ai 


56.01 


59.28 


34.81 


36.0 1 


39.58 


AIU) 


5i*. 81 


36.01 


39.28 


34.8 1 


56.01 


39.58 


NEG AIU) 


5i*. 81 


36.01 


59.28 


34.81 


36.0 1 


59.58 


AC WIIH XPFP. MEM WITH XPFN 














IN) 


51*. Ml 


36.01 


59.28 


34.0 1 


36.0 1 


59.58 


NEG IN) 


5i*.8l 


36.01 


39.28 


34.81 


36.01 


39.68 


AINI 


3U.81 


36.0) 


39.28 


34.81 


36.01 


59.58 


NEG AIN) 


5i*. 8 1 


56.01 


59.28 


34.81 


36.0 1 


39.58 


IU) 


5H.8I 


36.01 


39.28 


34.81 


36.01 


39.58 


NEG IU) 


3U. 8 1 


36.01 


39.28 


34.81 


36.01 


39.58 


AIU) 


5i*. 81 


36.01 


39.28 


34.8! 


56.0 1 


59.58 


NEG AIU) 


3U. 81 


36.01 


39.28 


34.81 


36.01 


39.58 



75 



76 



FLOATING POINT 



OPERATION. 



WI TH 



FQRWAROING (JF EXTERNAL AND 1-80X OPERANDS 





NO INDEXING 






INDEXING 








INTERNAL EXTERNAL 


I-UOX 


IMERNAL 


EXTERNAL 


I-BOX 






OPERAND OPERAND 


OPERANU 


OPERAND 


OPERAND 


OPERAND 




NORMALIZED 1. 














IN) 


14.80 2.70 


2. 70 
2.70 


4.80 
4.80 


2. 70 
2.7 1 


2.70 




NEG IN) 


4.80 2.71 


2.70 




A(N1 


4.80 2.71 


2.70 


4.80 


2.71 


2. 70 




NEG AIN) 


4.80 2.71 


2.70 


4.80 


2.71 


2.70 




IU) 


4.80 2.70 


2. 70 


4.80 


2.70 


2. 70 




NEG (U) 


4.80 - 2.71 


2. 70 


4.00 


2.71 


2.70 




AIU) 


4.80 2.70 
4.80 2.71 


2.70 
2.70 


4.80 
4.80 


2.70 
2.71 


2.70 




NEG AIUI 


2.70 




BOTH OPERANDS WITH XPFN 















(N) 


4.80 2.71 


2.70 


4.80 


2,7] 


2.70 




NEG (N) 


4.80 2.70 


2.70 


4.80 


2.71 


2.70 




AIN) 


4.80 2.71 


2.70 


4.80 


2.7 1 


2. 70 




NEG AIN) 


4.80 2.70 


2.70 


4.80 


2.71 


2.7 




(U) 


4.80 2.71 


2.70 


4.80 


2. 7 1 


2.70 




NEG (U) 


4.80 2.71 


2.70 


4.80 


2.71 


2. 70 




AIU) 


4.80 2.70 


2.70 


4.80 


2.71 


2,70 




NEG AIU) 


4.80 2.71 


2.70 


4.80 


2. 71 


2.70 




AC EXPNT N. MtM EXPNT XPFN 








IN) 


4.80 2.71 


2. 70 


4.80 


2.7 1 


2. 70 




NEG IN) 


4.80 2.71 


2.70 


4.80 


2.71 


2.70 




AIN) 


4,80 2.71 


2.70 


4.80 


2.71 


2.70 




NEG AIN) 


4.80 2.70 


2.70 


4.80 


2. 7 1 


2.70 




I_U) 


4.80 if. 71 


2.70 


4.80 


2. 7 1 


.... jL*m _ 




NtG IU~) 


4.80 2.?l 


2. 70 


4.80 


2.7 1 


2.70 




AIU) 


4.80 2.71 


2.70 


4.80 


2.71 


2.70 




NEG AIU) 


4.80 2.70 


2.70 


4.80 


2.7 1 


2. 70 




AC WITH XPFP. MEM WIIH XPFN 














IN) 


4.80 2.71 
4.80 2.71 


2.70 
2.70 


4.80 
4.80 


2. 7 1 
2.71 


2. 70 




NEG IN) 


2.70 




AIN) 


4.80 2.71 


2.70 


4.80 


2. 7 1 


2.70 




NfcG AIN) 


4.80 2.71 


2. 70 


4.80 


2.71 


2. 70 




JU) 


4,80 2.70 


2.70 


4.80 


2. 70 


2,70 




NtG IU) 


4.80 2.71 


2.70 


4.80 


2.71 


2.70 




AIU) 


4.80 2.70 


-2.7Q 
2.70 


4,80.. 
4.80 


2„,70 

2.71 


. 2,7Q _ 

2.70 




NEG AIU) 


4.80 2.71 





FLOATING POINT D» OPERATION. WITH 



FORWARDING OF EXTERNAL AND I-UQX UPERANDS 



NO INDEXING 
INTERNAL tXIgRNAl I-6QX 
OPERAND OPERAND OPERAND 



INDEXING 
INTERNAL EXTERNAL I-tjQX 
OPERAND OPERAND OPERAND 



NORMAl [/ft 1. 
















. . _. ..__ Jill. ... 


iJQ. 

5. 70 


— .l*ilQ .... 
3.00 


i.Oi! 
3.00 


...... 5., TO . . 

5./0 


. 3,00-. 
3.00 


„ i*HQ 




NEG (N) 


3.00 




A1N1 


5.70 


3. 00 


3.00 


5. {Q 


5.00 


5.00 




NEG A(N) 


5.70 


3.00 


3.00 


5.70 


3.00 


3.00 




iU) 


..5*10 


3.00 


5.00 


5. 10 


3.00 


5.00 




NEG (U) 


5. 10 


3.00 


3.00 


5. 10 


3.00 


3.00 




_ .Mill. 


_i*10 

5. 10 


_ 3*ao_ 

3.00 


1.1111 
3.00 


-5_*.lil . 
5. 10 


i..Ofl... 

3.00 


3.00 




NEG AIU) 


3.00 




BOTH OPERANuS WITH XPFN 
















(N! 


5.10 


3.0Q 


3.00 


5.10 


5.00 


3.00 




NEG IN) 


5. 10 


5.00 


3.00 


5. 10 


3.00 


5.00 




AINt 


5*m. 

5. 10 


3.00. 
5.00 


1*QQ_ . 


... 5.10 


3.00 


3.00 




NEG A(N] 


3.00 


5. 10 


3.00 


5.00 




. .. iUl 


5, 10 


3.00 


3.00 


5.10 


3.00 


3.00 




NEG (U) 


5. 10 


3.00 


3.00 


5.10 


3.00 


3.00 




A1U1 


S.1Q 


3.00 


3.00 


5. 1Q 


3.00 


3.00 




NEG A1UI 


5.10 


3.00 


3.00 


5. 10 


3.00 


3.00 




AC EXPNT N. MEM EXPNT XPFN 














- IN) 


5,10 


3*00 


3.00 


5*10 


3.00 


3.00 




NEG INI 


5. 10 


5.00 


3.00 


5. 10 


3.00 


3.00 




.. . A.IN.J . 


5, 10 


3.00 


5.00 


5.1Q 


3.00 


3.00 




NEG A<NI 


5. 10 


3.00 


3.00 


5. 10 


3.00 


3.00 




«M) 


5.10 

5. 10 


3.00 . 
3.00 


... 3.00 
3.00 


5*JH _ 
5. 10 


. . 3 J u0fl_.. 
5.00 


3.0Q 




NEG (Ul 


3.00 




AIU! 


5.10 


3.00 


3.00 


5. 10 


5.00 


3.00 




NEG A(UI 


5. 10 


3.00 


3.00 


5. 10 


3.00 


3.00 




AC WITH XPFP. MEM WITH XPFN 
















IN! ...... 


_ ..S*J1L . 


3.00 


3.00 


5. 10 


3.00 


5.00 




NEG (N> 


5.10 


3.00 


3.00 


5. 10 


3.00 


3.00 




_. . _ AINI 


5. |0 


3.Q0 


3.00 


5. 1Q 


3.00 


3,00 




NEG AINI 


5.10 


3.00 


3.00 


5. 10 


3.00 


5.00 




till 


5.10 


3.00 


3.00 


5. 10 


3.00 


3,00 




NEG (Ul 


5. 10 


5.00 


3.00 


5. 10 


3.00 


3.00 




AIUI 


5. 10 


3.00 
3.00 


3.00 
3.00 


5. 10 


5.00 


3.00 




NEG AJUI 


5. 10 


5. 10 


3.00 


3.00 





77 



78 



FLOATING COIN) 



OPERATION. WITH 



FORWARDING OF EXTERNAL AND l-UOx OPERANDS 



NO INDEXING 
INTERNAL EXTERNAL l-BOX 

OPERAND OPERAND OPERAND 



INOE XING 
INTERNAL EXTERNAL 1 ItOX 
OPERAND OPEKANf) OPERAND 



Born 



AC EXPNI 



Al WITH 



NORMALIZED 1. 










(N) 


9.60 


7.50 


7.bO 


9.60 


NfcG IN) 


9.60 


7.50 


7.50 


9.60 


AIN) 


9.60 


7.50 


7.50 


9.60 


NEG AIN) 


9.60 


7.50 


7.50 


9.60 


(U) 


9.60 


7.50 


7.50 


9.60 


NEG IU) 


9.60 


7.50 


7.50 


9.60 


At U 1 


9.60 


r.bo 


7.50 


. ?-60. 


NEG AUJ) 


9.60 


/.50 


7.50 


9.60 


iPERANUS WITH XPFN 










INI 


9,6Q 


7.50 


7,50 


9,60 


NEG INI 


9.60 


7.50 


7.50 


9.60 


AIN) _ 


_ ii&fl 


_£ti&.._.. 


_ I.5Q.„ . 


9*40. 


NEG AInJ 


9.60 


7.50 


7.50 


9.60 


IUI 


9 ..60 


7.50 


7,5Q 


9,60 


NEG IU) 


9.60 


7.->o 


7.50 


9.60 


AIU) 


9.60 


7.50 


7.50 


9,60 


NEG ATU) 


9.60 


7.50 


7.50 


9.60 


N. MEM FXPNT XPFN 






IN) 


9.60 


7.50 


7.50 


9.60 


NEG i Nl 


9.60 


7.50 


7.50 


9.60 


AIN) 


9.60 


I.'jQ 


7.50 


9.60 


NEG AIN) 


9.60 


r.bo 


7.50 


9.60 


IU) 


9.60 


7.50 


7.50 


9.60 


NEG (U) 


9 . 60 


7.~50 


7.50 


9.60 


AIU) 


9.60 


7.50 


7- 50 


9,60 


NEG AIUI 


9.60 


7.50 


7.50 


9.60 


:PFP. MEM WITH XPFN 










AN! 


9,60 


/.*>0 


7.50 


9.60 


NEG IN) 


9.60 


7.50 


7.50 


9.60 


A(N) 


9.60 


7.t>0 


7,50 


9.60 


NEG AiNI 


9.60 


7.50 


7.50 


9.60 


IU) 


9.60 


7,50 


7.50 


9.60 


NEC IU) 


9.60 


7.50 


7.50 


9.60 


AIU). 


9.60 


7,bO 


7.50 


9,60 


NEG AIU* 


9.60 


7.50 


7.50 


9.60 



i-50 
7.50 
7.50 
7.50 
7.50 
7.50 
J: 50 
7 . 50 



7,50 
7.50 

7.50 
7.50 
/.50 
7,50 
7.50 



7.50 
7.50 
7.50 
7.50 
i-5Q 
7.50 
7.50 
7.50 



7.50 



50 
50 
50 



7,50 



50 

5.a. 



7.50 



'•50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 



7.5Q 
7.50 
7,5,& 
7.50 
7,50 
7.50 
7,50 
7.50 



7.50 
7.50 
7.50 
7.50 
I.bO 
7.50 
7.50 
7.50 



7_-iQ 
7.50 
7.50 
7.50 
7.50 
7.50 

7.50 



FLOATING. POINT D/ OPERATION. WITH 



FORWARDING OF £XTfcRNAL AND |-BOX OPERANDS 



NO INDEXING 
INTERNAL EXTERNAL I-80X 
OPERAND OPERAND OPERAND 



INDEXING 
INTtRNAL EXTERNAL l-BQX 
OPERAND OPERAND OPERAND 



NORMALIZED I. 



(Nl 



4.82 



.9.61 



NEG (Nl 

AIN1 

NEG AINI 

1U) 

NEG (Ul 
At U) 



4.82 
4.82 
4.82 
1.82 
4.82 



9.61 
9.61 
9.61 
9.61 
9.61 
9.6L 



NEG A(U1 



14.82 



9.61 



_9,6JL 
9.60 
9.60 
9.60 
9.60 
9.60 

.3*411. 
9.60 



Ji.ii2_ 



9.61 



9.60 



4.82 
4.82 
4.82 
4.82 
it. 82 



9.61 

.9,61 

9.61 
9.61 
9.61 
9.61 



9.60 

9.60 

9.60 

9.6Q_ 

9.60 

9.6Q 



*t.82 



9.61 



9.60 



BOTH OPERANDS WITH XPFN 

.. _ 1J*I . .4., 82 9.61 9.6Q 14.82 9.41 _ 9.60. 

NEG (Nl 4.82 9.61 9.60 *4.82 9.61 9.60 
ALNJ 4.82 9_*AJ IsMl JuJi2 l^AS 9.60 



NEG A(NI 
lUt 

NEG (Ul 

ftlUJ. 

NEG AlUt 



4.82 
4.82 
U.82 
1.B2 
U.82 



AC EXPNT N. 



MEM EXPNT XPFN 

_ .INI 

NEG (Nl 

.. _Ai.Nl... 

NEG AINI 

LiLL. 



NEG (U) 

MUl 

NEG A(UI 



.4.82 
14.82 
..1.82. 
1.82 

_iu.a2_ 

U.82 
4.82 
1.82 



9.61 
9.61 
9.61 
9.61 
9.61 



9,61 

9.61 
9.61 
9.61 



9.61 
9.61 
9.61 



9.60 
9.60 
9.60 
9.60 
9.60 



9.60 
9.60 
9.6Q 
9.60 



9.60 
9.60 
9.60 



1.82 
1.82 
4.82 
4.82 
1.82 



9.61 
9.61 
9.61 
9,6 1 
9.61 



9.60 
..9,60_ 
9.60 
9.60_ 
9.60 



4.82 
1.82 
4.82 
1.82 
4.82 



9.61 
9.61 
9.61 
9.61 
9.61 



9.60... 
9.60 
_9,40_ 
9.60 
9.60 



4.62 
4.82 
4.82 



9.61 

9.61 
9.61 



9.60 
9. 60. 
9.60 



AC WITH XPFP. 



MEM WITH XPFN 
LNJ_ 



NEG (Nl 
AINI 

NEG A(NI 
_IU.) 
(Ul 
AIU) 



NEG 



NEG A(UI 



4.82 



4.82 
4,82 
4.82 
4.82 
1.82 
4.82 



1.82 



_i*.6J_ 



9.61 
9.61 
9.61 
9.6) 
9.6J 
9.61 



9.61 



9.60 
9,60 
9.60 
9.60 
9.60 
9.60 



9.60 



Ju£2_ 



4.82 
4,82 
4.82 
4,82 
4.82 
.4.^82.. 



4.82 



J..M. 



9.61 
9,61 
9.61 
9,61 
9.61 
9.6» 



9.61 



9.60 



9.60 
9,60 
9.60 
9,60 
9.60 
9.6Q 



9.60 



79 



eo 



'.LOft T lN C PO I NT R__ OPERA n ON. ttUH 



.J_RttA__IJ_ _DF.._ EXTERNAL AND I-&QX.QP£RANDS 



NO INDEXING 
JN.T E RNAL EXTERNAL 1-BOX 



! INDEXING 
INTER NAL EXTE RNAL J- BOX 
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND 



NORMALIZED 1. 





<N» 


10.80 


8.70 


8.70 


: 10.80 


8.70 


8.70 




- 


NEG IN) 
A(N) 


10.80 
10.80 


8.70 

8.70 


8.70 
8.70 


10.80 
1 10.80 


8.70 
8.70 


8.70 
8.70 






NEG A<NI 
IU) 


10.80 
10.80 


8.70 
8.70 


8.70 
8.70 


10.80 
10.80 


8.70 
8.70 


8.70 
8.70 






NEG (Ul 
A(U) 


10.80 .. 
10.80 


6.70 
8.70 


8.70 
8.70 


10.80 

10.80 


8.70 
8.70 


8.70 
8. 70 





NEG AIU) 



10.80 



8.70 



8.70 



10.80 



8.70 



8.70 



BOTH OPERANDS WITH XPFN 

10.80 6.70 8.70 10.80 8.70 8 .70 

NEG IN) 10.80 8.70 8.70 10.80 8.70 8.70 

A.N) 10.80 8.70 8.70 10.80 8.70 8.70 

NEG AIM 10.80 8.70 8.70 10.80 8.70 8.70 

LUJ 10.80 8.70 8.70 10. 80 8.70 6.70 

NEG IU) 10.80 6.70 8.70 10.80 8.70 8.70 

AIU) 10.80 8.70 8.70 10.8 8.70 ^8. IQ 

NEG AIU) 10.80 8.70 8.70 10.80 8.70 8.70 



AC EXPNT N. 



MEM EXPNT XPFN 
IN) 



10.80 



NEG IN) 
AIN) 



8.70 



8.70 



1 0.80 



8.70 



10.80 
10. BO 



8.70 
8.70 



8.70 
____.. 



10.80 
10.8 



NEG AIN) 
IU) 



10.80 
10.80 



8.70 
8.70 



8.70 
8.70 



8.70 
8.7Q 



10.80 
10.80 



8.70 
8.70 



8 .70 
8.70 
_8_0_ 
8.70 
8.70 



NEG IU) 

AIU) 

NEG AIU) 



10.80 
10.80 
10.80 



8.70 
8.70 
8.70 



8.70 

8i74L 

6.70 



10.80 
10.6 
10.80 



8.70 
£.10 
8.70 



8.70 
_____ 
8.70 



AC WITH XPFP. 



MEM WITH XPFN 
<N) 



10.80 



8.70 



8.70 



10.80 



8.70 



8.70 



NEG INI 

A IN) 

NEG A(N) 

(U) 



10.80 
1 0.80 
10.80 
10.80 



8.70 
8 .70 
8.70 
8.70 



NEG (Ul 
AIU) 



10. BO 
10.80 



8.70 
8.70 



8.70 
8.7 
8.70 
8.70 
8.70 
8.70 



10.80 
10*80 
10.80 
JQ.80 
10.80 
10.80 



8.70 
8.70 
8.70 
8.70 
8.70 
6.70 



8.70 
J3.70 
8.70 
8-70 
8.70 
8.70 



NEG AIU) 



10.80 



8.70 



8.70 



10.80 



8.70 



8.70 



FLOATING POINT fct- OPERATION. WITH 


FORWARDING .Of EXTERNAL AND Ir-BQX OPERANDS 







NO INOEXING 


INDEXING 






INTERNAL EXTERNAL I-BOX 


INTERNAL EXTERNAL l-BOX 






OPERAND OPERAND OPERAND 


OPERAND OPERAND OPERAND 






NbRMAUZEtf j. " ""' 


-- - -■- - - -■ ._. — 







IN) 8.70 7.24 7.24 


8.70 1.2k 7.24 






NEG (N) 16.80 7.2k 1.2k 


16.80 7.24 7.24 






AINI 8.70 I. 2k 7. 24 


8.70 7.24 7.24 






NEG AIN) 16.80 I. 2k 1.2k 


16.80 7.24 7.24 






IUI 8.40 6.60 6.60 


8.4JL A-6JL 6,4Q_ 






NEG IUI 8.70 6.60 6.60 


8.70 6.60 6.60 






A(UI 8.40 6.60 6.60 


8.40 6.60 6.60 






NEG AIUI 8.70 6.60 6.60 


8.70 6.60 6.60 


_.. ... . . 




BOTH OPERANDS WITH XPFN 






(Nl 8.40 6.60 6.60 


8.40 6.60 6.60 






NEG INI 8.40 6.60 6.60 


8.40 6.60 6.60 






A(NI 8.40 6.60 6.60 


8.40 6.60 6.60 






NEG A(N) 8.40 6.60 6.60 


8.40 6.60 6.60 






(U» 8.4Q 6,6Q 6.60 


8.40 6.60 6,60 






NEG IUI 8.40 6.60 6.60 


8.40 6.60 6.60 






AiU) 8,40 6- 60 6<6£ 


8.40 6.60 6.60 






NEG AIUI 8.40 6.60 6.60 


8.40 6.60 6.60 






AC EXPNT N. MEM EXPNT XPFN 








(N) 8.70 6.90 6.90 


8.70 6.90 6.90 






NEG <NI 8.70 6.90 6.90 


8.70 6.90 6.90 






AINI 8.70 6.90 6.90 


8.70 6.90 6.90 






NEG AIN) 8.70 6.90 6.90 


8.70 6.90 6.90 






IU> 8.70 6.90 6.90 


8.70 6.90 6.90 






NEG IU) 8.70 6.90 6.90 


8.70 6.90 6.90 






AIUI 8.70 6.90 6.90 


8.70 6.90 6.90 






NEG AIUI 8.70 6.90 6.90 


8.70 6.90 6.90 






AC WITH XPFP. MfcM WITH XPFN 








INI 8.40 6.60 6.60 


8.40 6.60 6.60 






NEG INI 8.40 6.60 6.60 


8.40 6.60 6.60 






AIN) 8.40 6.60 6.60 


8.40 6.60 6.60 






NEG AINI 8.40 6.60 6.60 


8.40 6.60 6.60 






IUI 8.40 6.60 6.60 


8.40 6.60 6.60 






NEG (U) 8.40 6.60 6.60 


8.40 6.60 6.60 






AIU) 8.40 6.60 6.60 


8.40 6.60 6.60 






NEG AIU) 8.40 6.60 6.60 


8.40 6.60 6.60 









_ 


, 










, 




— ■ ■ ■ 


_ , -- 


81 





82 



._.. FLQAUNG 


POINT „ KR_ 


_ OPERATION, WITH 


FORWARDING OF EXTERNA! AND l~ 


B.QX QPEAANDi 


AH INDICATOR OFF 





NO INDEXING 
INTERNAL EXTERNAL I-BOX 
OPERAND OPERAND OPERAND 


INOEXING 
INTERNAL EXTERNAL 
OPERAND OPERAND 


l-BOX 
OPERAND 


--■ -- -- - 


NORMALIZED 1. 












NEG 


( Nl 

IN) 


3.60 
3.60 


2.1*1 1.81 
2.41 1.81 


3.61 2.41 
3.61 2.41 


2.41 
2.41 
2.41 
2j4I 




NEG 


AINI 

AIM 


3.60 
3.60 


2.41 1.81 
2.41 1.81 


3.61 2.4) 
3.61 2.41 
3.61 2.41 
3.61 2.41 




NEG 


(U) 
IUI 


3.60 
3.60 


2.41 1.81 
2.41 1.81 


2.41 
2.41 




NEG 


A(UI 
AIU) 


3.60 
J. 60 


2.41 1.81 
2.41 1.81 


3.61 2.41 
3.61 2.41 


2.41 
2.41 




BOTH OPERANDS WITH XPFN 












NEG 


(N) 
INI 


3.60 
3.60 


2.41 1.81 
2.41 1.81 


3.61 2.41 
3.61 2.41 


2.41 
2.41 




NEG 


AIN) 

ASJti 

IUI 


3.60 
3.60 
3.60 
3,61 


2.41 1.81 
2-41 1,81 


3.61 2.41 
3,60 2,41 


2.41 
_2..4j 




_. ii£G_ 


2.41 1.81 
2.41 1.31 


3,61 2.41 
3.61 2,41 


2.41 
2,41 




NEG 


AIU) 
AIU) 


3.60 
3.60 


2.41 1.81 
2.41 1.81 


3.61 2.41 
3.61 2*41 


2.41 

2,41 




A£. fXPNJ N. MEM EXPNT 


XPFJL 
IN) 

INI 










_ ._ N£fi_ 


3.90 
3.90 


2.41 1.81 
2c4l A*M 


3.90 2.41 

--- Ji.ZQ Ml_ 

3.90 2.41 
3.90 2.41 


2.41 

2^1 _. 

2.41 
2.41 




NEG 


A1N) 

A(Ni 


3.90 
3.90. 


2.41 1.81 
2.41 1.81 




NEG 


(Ul 
IUI 

AIU) 
A(U) 


3.90 
3.90 


2.41 1.81 
2,41 1. 81 


3.90 2.41 
3.90 2,41 


2.41 
2.41 




NEG 


3.90 
J,9Q 


2.41 i.ai 
_2j_!U- 1,8 L 


3.90 2.41 
....- 3,90 2,4| 


2.41 




AC WITH XPFP. MEM WITH XPFN 






i 




NEG 


(Nl 


3.90 
3.90 


2.41 1.81 
2.41 1-81 


3.90 \ 2.4 1 
3.90 2*41 


2,41 

_.. 2.41 
2.41 

2-41 , 




NEG 


AINI 
MILL. 


3.90 
3.90 


2.41 1.81 

^.41 j.al 


3.90 2.41 




NEG 


IU» 

tuj 


3.90 
3.90 


2.41 i.ai 
2.4i i.ai 


3.90 2,41 
3.90 2.41 


2.41 
2,4,1 




NEG 


AIU) 
A|U) 


3.90 
1+2SL 


2.4i i.ai 
2.4| i.ai 


3.90 2.41 
- -3_.9.a„_ JUilL- 


2. ill 
- 2,41 






















ELDA.UJ4G-EQlJiI_ 



iRATIQti^- -lilJH- 



f ORWARDING.-Or- EXTERNAL ANU I^BOX Ofi-ERANoS 



AH INDICAT OR ON 



NO INDEXING INDEXING 

INTERNA L EXTERNAL 1-BOX INTERNAL-EXTERNAL _J-BOX_ 

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND 



NORMALIZED I. 



N£G„ 



(N) 
_LNJ_ 



3.60 
_3.6Q 



AIN) 

Ji£G_AJiiL 

NEG LU1_ 



3.60 
3.61 



2.41 
2. Ml - 
2. Ml 
2. Ml 



3.60 
3.60 



2.41 
2. Ml 



1.81 

i.ai 
i.ai 

1. 81 



3.61 
3.6L 
3.61 

3.iLl 

3.60 
3.6 1 



2. Ml 
2,. Ml 
2. Ml 
^.Ml 
2. U I 
2 . M l 



2. Ml 
Jl. Ml 

2. Ml 
„2.ML 

2. Ml 

2. Ml 



_MG 



A(U) 
A1U)_ 



3.60 
_1..6_L 



2. Ml 
2. Ml 



I. at 
Ufl J 



3.61 
3. 6 J 



2. Ml 
2+ ML 



Ml 
,M I 



BOTH OP E RAN DS WI TH XPE N 

(N) 
. NiG LttL 



3.60 
J, 60 



2. Ml 
2 . Ml 



1.81 
1.81. 



3.60 
3.6 1 



2. Ml 

2. Ml 



2. Ml 
2 . Ml 



AIN) 
AIH1 



3.60 
.3.60 




AlU) 
AIU) 



3.61 
3.60 



3.61 
J*6L 
3.61 
3.6 1 
3.61 
3.61 



2. Ml 
2.»lL 
2. Ml 
J! . Ml 



2. Ml 
2. Ml 



2. Ml 
.2.U.L. 
2. Ml 
2. Ml 
2. Ml 
2 . Ml 



AC EXPNT N . HE M EXPN T XPFN 

IN) 

NEG IN) 

AIN) 
NEG AIN) 



90 
9fl_ 



3.90 
3.90 



2. Ml 
2. M l 



2. Ml 
2. Ml 



I.BI 

J .8 I 

1.81 

I. 81 



3.90 
3.9 
3.90 
3.90 



2. Ml 

_-2,.M_J_. 
2. Ml 
2. Ml 



2.M I 
2_*ML 

2. Ml 
2. Ml 



NEG 



IU) 
.LULL 



MS. 



AIU) 

ALUL 



3.90 
3t9Q 



3.90 
3.90 



2. Ml 
_2iMJ_ 



2. Ml 

JL^JlL 



1.81 

1.81 
A*3± 



3.90 

3.9 

3.90 

_A*9JL 



2. Ml 

2. Ml 
2^1 



2. Ml 

.2, ML 
2. Ml 
2* ML 



AC WITH XPf-P. HEH KITH XPFN 



NEG 



IN) 
IN) 



A<N) 
NEG A<N) 



NEG 



<UI 
IU) 



AIU) 
NEG AIU) 



3.90 
3.90 



3.90 
3.90 



3.90 
3.90 



2. Ml 
2. Ml 
2. Ml 
2. Ml 
2. Ml 
2. Ml 



1.81 
1.81 



1.81 
1-8 1 

i.ai 

1.8) 



•3.90 
3.9 
3.90 
3.90 
3.90 
3.90 



2.M I 
JLlML 



3.90 
3.90 



2. Ml 
2. Ml 



2.M 1 
2_.J» L 
2. Ml 
2. Ml 



2. Ml 
l^M I 
2. Ml 
2- Ml 
2. Ml 
2. Ml 



I. 81 
1.81 



3.90 
3.90 



2. Ml 
2. Ml 



2. Ml 
2. Ml 



83 



84 



FLOATING POINT KMGR 




. WITH 


FORWARDING OF EXTERNAL AND I-BOX OPFRANHS 






NO INDEXING 
INTERNAL EXTERNAL 


I-BOX 


INTERNAL 


INDEXING 
EXTERNAL 


I-BOX 


AH INDICATOR OFF 


OPERAND 


OPERAND 


OPERAND 


OPERAND 


OPERAND 


OPERAND 


NORMALIZED 1. 














IN) 
NEG (Nt 


3.60 
3.60 


2.41 
2.41 


1.81 
1.81 


3.61 
3.61 


2.41 
2.41 


2.41 

2.4 1 


AINI 
NEG AINI 


3.60 
3.60 


2.41 
2.41 


1.81 
1.81 


3.61 
3.61 


2.41 
2.41 


2.41 
2.41 


IU) 
NEG IU) 


3.60 
3.60 


2.41 
2.41 


1.81 
1.81 


3.61 
3.61 


2.41 

2.41 


2.41 
2.41 


AIUI 
NEG AIU) 


3.60 
3.60 


2.41 

2.41 


1.81 
1.81 


3.61 
3.61 


2.41 
2.41 


2.41 
2.41 


BOTH OPERANDS WITH XPFN 














INI 

NEG (N) 


3.60 
3.60 


2.41 
2.41 


1.81 
1.81 


3.61 
3.61 


2.41 
2.41 


2.41 
2.41 



AIN) 
NEG AINI 


3.60 

3.60 


2.41 
2.41 


1.81 
1.81 


3.61 
3.61 


2.41 
2.41 


2.41 

2.41 


<UI 
NEG IUI 


3.60 
3,61 


2.41 


1.81 
1.81 


3.61 
3,61 


2.4 1 
2,41 


2.41 
2.41 



NEG 



AIU) 
AIU) 



3.60 
3.60 



2.41 
2.41 



1.81 
1.81 



3.61 
3.6 1 



2.41 
2.41 



2.41 
2.M 



AC EXPN T N . MEM EXPNT XPFN 



EG 



IN) 

iiii 

AIN) 
NEG AIN) 



3.90 
3.9 



3.90 
3.90 



2.41 
2*4] 
2.41 
2.41 



I. 81 



1.81 

1.81 



3.90 
3 . 90 



3.90 

3.90 



2.41 

2.41 

2.41 



2.41 
2*4_.L 
2.41 
2,41 



_NiG_ 



IU) 
JU1 



3.90 
J*9Q_ 



2.41 



1.81 
_UflL 



AIU) 

N£S AIUI 

AC WITH XPFP. HEM WITH XPFN 



3.90 
J*.9JL 



2.41 

2*4 J 



1.81 

_ubj_ 



3.90 

_l*5fi 

3.90 



2.41 
J>*A1 



2.41 

2.41 



2.41 
2jJL1 



2.41 
2.41 



IN) 

NE G JN| 

AIN) 

.MG_AUii 

IU) 

JUL 



NEG 



3.90 

3.90 

J*9J} 

3.90 

J^2iL 



2.41 
2,4J 
2.41 
2*4! 
2.41 
2.41 



I. 81 
J*fll 
1.81 

_i.«.a.i_ 

I. 81 
1.81 



3.90 
J* sa 

3.90 
..J.. ML 

3.90 

3. 90 



2.41 

2*AL 

2.41 

2*kl_ 

2.41 

2.41 



2.41 
_2_*kl_ 
2.41 
2*!tl 
2.41 
2.41 



AIU) 
N£G ALU) 



3.90 
i*9Q 



2.41 

^2*41 



i.ai 

J* 81 



3.90 
i*9fl 



2.41 
2,41 



2.41 
2*4 1_ 



XLQAIjNG- -Efllftll- KMGR OPERAJXQM. -^lUM- 



f ORMARUING OF. -EXTERNAL- ANO-J-BUX OP&RANBS-- 



AH INDICATOR ON 



NO INDEXING 
INTERN AL E XTERNAL ... J-flQX 
OPERAND OPERAND OPERAND 



INDEXING 
I N.JIRN AL EX IE SNAL __..!- BQX_ 
OPERAND OPERAND OPERAND 



NORMALIZED ». 



NEG 



IN) 

_i.N>_ 

AIN) 

.NEG- AIN I 

Ill) 

NEG IU) 



AIU) 
NEG AIU) 



3.60 
3*6.0- 
3.60 
_ A*6X 
3.60 
3.60 



3.60 



2. Ml 
2*4 L 
2."*l 
.2*41 
2.41 

2 .41 



2.41 
2.41 



1.81 
l.fll 
1.81 
1.81 
1.81 
1 .81 



1.81 
1.8 1 



3.60 
3*61 
3.61 
3.61 
3.60 
3.61 



3.61 
.3. 6 1 



2.<« I 
2.tl 
2.41 
2^4.1 
2.41 
,2 . Ml 



2.41 

2.JL1 

2.41 

.2*4.1 

2.41 

2.41 



2.41 
2.41 



2.41 
2. ILL 



BO TH OPERANDS WITH XPEN 

IN) 3.60 2.41 
NEG IN) 1*40. 2 .41 



MG. 
NEC 



NEG 



AIN) 

A1J41 

IU) 

IU.1 

AIU) 

A<U) 



3.60 
1*60 
3.60 
3.60 
3.61 
3.60 



2.41 
-2*4 1 
2.41 
2.41 
2.41 
2. 41 



1.81 

i. at 



1.81 
1.81 

i.ai 

X*8 1 
1.81 
1.81 



3.61 
3. 61 



3.61 
3.61 
3.61 
3.61 
3.6) 
3.6 1 



2.41 
2.41 



2.41 
2.41 



2.41 
2.4 1 
2.41 
2.41 
2.41 
2. 4 1 



2.41 
2*41 
2.41 
2.1U 
2.41 
„2*4_1_ 



AC-EX Pill .. Ji*.. . Jl£(t E Xi> NX XP F R 

(N) 

_ -NEG 1 Ml 

AIN) 
NEG AIN ) 



3.90 
1*4Q_. 
3.90 
3.90 



2.41 
2.41 
2.41 
2 .41 



NEG 

..NEG 



iui 

J Ml 

A(U» 

At Ml. 



3.90 
A. 90- 
3.90 
i*3H 



2.41 
,i.il 1 

2.41 
-2*41 



1.81 
l.fll 
1.81 

i.ai 



I. 81 
I. 81 
1.81 

i*ai 



3.90 
3.90 
3.90 
3.90- 



3.90 
3.-9Q 
3.90 
3.90 



2-41 

2.4-1 

2-41 
2.41 
2.41 
2.4 1 
2.41 
2*41 



2.41 
2.2* I 
2.41 
2.4) 



2.41 
2.41 
2.41 
2.41 



AC WITH XPfP. HEM WITH XPFN 

INI 

NEG J HI 

AINI 

M£ Ally _.__ 

IUI 
NEG IUI 



3.90 
-3_.10_ 



NEfi 



AIU) 

a iui 



3.90 

j. 9a. 

3.90 

3t90 



2.41 



2.41 
-2.4J. 
2.41 
2 .4L 



3.90 
JUSO- 



2.41 
2.41 



1.81 
1.81 
I. 61 
J*81 
1.81 

_ua.L 



1.61 

L41. 



3.90 
3.20 
3.90 
3.90 
3.90 
3.90 - 



3.90 



2.41 
-2.4 1 
2.41 
2.-41 
2-4 I 
2.4-L 



2.41 
2.41 
2.41 
2.41 
2.41 
_2*i.L 



2.41 
-2.41 



2.41 
2*4 1 



85 



86 



FLOAT INO POINT F» OPERATION. Wl IH 



FORWARDING OF EXTERNAL ANU 1-bOX OPERANDS 



NO INDEXING 
INTERNAL EXTERNAL J-BOX 

OPERAND OPERAND OPERANO 



INDEXING 
INTERNAL EXTERNAL I-BOX 
OPERAND OPERAND OPERAND 



NORMALIZEC I. 



IN) 



NEG IN) 
AIN J 

NEG AIN! 
IUL 



NEG 



IUI 
ATJiL 



3.90 
3,90 
3.90 
1,9Q 
3.90 
3.90 



NEG ATUJ 

BOTH OPERANDS WITH XPFN 

LN1 

NEG TNI 

Aim - 

NEG A(NI 

._ jyi 

NEG (U) 

_.. ATUJ 

NEG A1U) 



AC EXPN1 N. MEM EXPNT 



NEG 



NEG 



XPFN 

iNl 

TNT 

AiNI 

AIN) 



NEG 



NEG 



(U) 
AtUT 
A(UI 



5.90 



i.SQ. 

3.90 

3,9 0- 

3.90 

1,90 

5.90 

3,9Q 

3.90 



3,?U 
3.90 
3,9Q 
5.90 
_3*9JL 



3.90 

3.90 
3.90 



2.4 1 
2.4 I 

2.tl 
2,kt 
2.41 

JL*kl_. 
2.41 



2, Hi 

2.41 
-2-tk-L 



2.41 
2,41 
2.41 

2,41 
2.41 



2,41 
2.4! 
2,4 1 
2.4 1 



2.4) 

2,4 1 
2.41 



J-8 1 
1.81 
1.8 1 
1.8 I 

i.ai 

I. 81 

l.fll 

1.81 



i.ai 
i.ai 
i, ai 

1.81 

i.ai 

1.81 
1.81 
1.81 



i.ai 
i.ai 

1,81 

i.ai 
1,91. 



1.81 
I..H..1 
1.81 



3.90 



JJ.Jfl 2.4 I 



3.90 

3.9Q 

3.90 

3....9.Q- 

3.90 

3.90_ 



3.90 



3.9Q- 
3.90 
3. 90. 



2.41 
2,4| 
2.41 
2,41 
2.4 I 
-2 ., 4 L 
2.41 



2,41 

2.41 

-2^1 



2.41 
2,4.1 
2.41 
2_.il 1. 
2.41 
_2->iL-L 



2.41 



2,41 
2.41 



3.90 
3.9Q 
3.90 
3.9Q 
3.90 



3.90 

3.90 

3,90 

3.90 

3.9Q- 

3.90 

3.9Q 

3.90 



2.41 

2.41 
2.41 
2,4! 
2.4 I 



2,41 
2.41 

2,41 
2.41 



2.41 

2.41 
2.41 



2.41 

2,41 
2.41 
2,41 
2.41 



2,4 1 
2.41 
2.41 
2.41 
_2_,kJ_ 



2.41 
2,41 
2.41 



AC WITH XPFP. 



MEM WITH XPFN 

IM 1 

NEG (Nl 

A(N) 

NEG A1NI 

. ... IUI 

NEG (Ul 

AiUJ _ 



NEG AIUJ 



-3.9JL 
3.90 
3.90 
3.90 
3,90 
3.90 
3.90 
3.90 



_2.-_.LL. 

2.41 
2,41 

2.41 
2,41 

2.41 

„2._4L 

2.41 



J>J1 



1.81 
1,81 
1.81 
1.81 
1.81 

i.a i 



_-l,.2Ii__ 



i.ai 



3.90 
3.9Q 
3.90 
3,90 
3.90 
J..9.0 
3.90 



_2,41_ 
2.41 
2,4! 
2.41 
2,41 
2.41 

,2-tJtL 



__2_^_lL 
2.41 
2,kl 

2.41 

2,41 

2.41 

_2-4l_ 



2.4 1 



2.41 



FLOATING POINI ..._£.*. OPERATION. 


WITH 


FORWARDING Of E; 

""" IndexIng 


XTERNAL AND I-bOX OPERANDS 








NO INDEXING 












INTERNAL EXTERNAL 


I -BOX 


INTtKNAL 


EXTERNAL 


I-bOX 








OPERAND OPERAND OPERAND 


OPERAND 


OPERAND 


OPERAND 




NORMALUEC 1. 


















(N) 


4.20 2.41 


2.40 


4.20 


2.41 


2.4 1 




NEG 


IN) 


4.20 2.41 


2.40 


4.20 


2.41 


2.4! 






AIN) 


4.20 2.41 


2.40 


4.20 


2.41 


2.41 




NEC 


AIN1 


4.20 2.41 


2.40 


4.20 


2.41 


2.41 






III) 


4.20 2.41 


2.40 


4.20 


2.41 


2.4 1 




NEG 


IU) 


4.20 2.41 


2.40 


4.20 


2.41 


2.41 






AIUI 


4.20 2.41 


2.40 


4.20 


2.41 


2.41 
2.4! 




NEG 


AIUI 


4.20 2.41 


2.40 


4.20 


2.41 




BOTH OPERANDS WITH XPEN 
















IN) 


4.20 2.4) 


2.40 


4.20 


2,41 


2.41 




NEG 


IN) 


4.20 2.4* 


2.40 


4.20 


2.41 


2.41 






AIN) 


4.20 2.41 


2.40 


4.20 


2.41 
2.41 


2.41 
2.41 




NEG 


AIN) 


4.20 2.41 


2.40 


4.20 






IU) 


4.2Q 2.4! 


2.40 


4,20 


2.41 


2,41 




NEG 


IU) 


4.20 2.41 


2.40 


4.20 


2.41 


2.4 1 






AIU) 


4.20 2.41 


2.40 


4.2Q 


2.4! 


2.41 




NEG 


AIUI 


4.20 2.41 


2.40 


4.20 


2.4! 


2.41 




AC EXPNT N. MEM EXPNT 


XPFN 
















IN) 


4.20 2,4) 


2.40 


4.20 


2.4! 


2 ,4 1 




NEG 


IN) 


4.20 2.4) 


2.40 


4.20 


2.41 


2.41 






AIN) 


4.20 2.41 


2.40 


4.20 


2.41 


2.41 




NEG 


AIN) 


4.20 2.4! 


2.40 


4.20 


2.41 


2.41 






IU) 


4.20 2.41 


2.40 


4.20 


2.41 


2.4) 




NEG 


IU) 


4.20 2.41 


2.40 


4.20 


2.41 


2.41 






AIU) 


4.2Q 2,41 


2.40 


4,20 


2,4! 


2.41 




NEG 


AIU) 


4.20 2.4! 


2.40 


4.20 


2.41 


2.41 




AC WITH XPFP. MEM WITH XPFN 


— - - 














(N) 


4.20 2.4! 


2.40 


4.20 


2.41 
2.41 


2.41 




NEG 


IN) 


4.20 2.4! 


2.40 


4.20 


2.41 






AIN) 


4.20 2.41 


2.40 


4.20 


2.41 


2.41 




NEG 


AIN) 


4.20 2.41 


2.40 


4.20 


2.4 1 


2.4! 






IU) 


4.20 2.41 


2.40 


4.20 


2.41 


2.4 I 




NtG 


(U) 


4.20 2.41 


2.40 


4.20 


2.41 


2.41 






AIU) 
AIU) 


4.20 2.41 
4.20 2.41 


2.40 
2.40 


4.20 


2.41 


2.41 




NEG 


4.20 


2.41 


2.4) 








.„ __ ... .. _ .. . 













87 



111! 



FLOATINGPOINT I OPERATION. HUM 



(OKWAKUING Oh LXURNAL ANO 1 -II OX OPERANDS 



NO INDEXING 
INTERNAL EXTERNAL I-BOX 

OPtRAND OPERAND OPtRAND 



I NUE X I Nl/ 
INTERNAL EXTERNAL I - HOX 
OPLRANU OPERAND OPERAND 



NORMALIZED 1. 


















IN) 


3.01 


2.<*l 


1.81 
1.81 


5.0 1 
5.0 1 


2.UI 
2.'* 1 


2.1* 1 


NEG 


(N) 


J. 01 


2.t*l 


2.1* 1 




AIM? 


.3.01 


2t4l 


i.ai 


3-01 


2.U 1 


2.1*1 


NEG 


AINI 


3.01 


2. HI 


i.ai 


3. 01 


2.1* 1 


2 . '» 1 




!0» 


..._ 3,0! 


2,m 


1.81 


3.0 1 


2.m 


2.'* 1 


NEG 


IUI 


3.01 


2. Ml 


1.81 


5.0 1 


2.1*1 


2.1* 1 




AIUI 


3.01 


2.1* 1 


1,8) 


3.0 1 


2.'* 1 
2.1* 1 


2, HI 
2-1*1 


NEG 


A1UI 


3.01 


2. Ml 


1.81 


5.0 1 


MEMORY OPERAND HAS XPFN 


"-■ 














...IN) 


....3,0.1. 


2. Ml 


1.81 


3.01 


2.1* 1 


2.1*1 


NEG 


INI 


3.01 


2. Ml 


1.81 


5.01 


2.U1 


2.1* 1 




A(N> 


3.0) 


2.U t 


1.81 

i.ai 


_ 3,01 
.5.6) 


2.U 1 
2 . i* 1 


2.1*1 


NEG 


AIN) 


3.01 


2.UI 


2.1* 1 




(U) 


5. 01 


2.i*l 


1.81 


3.0J 


2.1* 1 


2.1*1 


NEG 


<U) 


3.01 


2. HI 


1.81 


3.01 


2. Ml 


2.1* 1 




AIU) 


3.01 


2,i«l 


1.81 


5.01 


2. "*l 


2.1*1 


NEG 


AIU) 


3.01 


2.1* 1 


1.81 


3.01 


2.U 1 


2.1* 1 


MEMORY OPERANO HAS U,V 


FLAGS 










INI 


3.Q 1 


2,m 


1.81 


5.0 1 


2.1* ! 


2.1*1 


NEG 


(N) 


3.01 


2.1*1 


1.81 


3.01 


2.1*1 


2.1* 1 




AIN) 


3,Qi 


2,1*1 


1.81 


5.0 1 


2.H1 


2.1*1 


NEG 


AIN) 


3.01 


2.UI 


1.81 


3.0 1 


2.1*1 


2.1* 1 




(Ul 


3.01 


2.U1 


1.81 

i.ai 


3.01 
3.01 


2.U 1 
2.4 \ 


2.U 1 


NEG 


(U) 


3.01 


2.UI 


2.1*1 




AIU) 


3,01 


2, HI 


1.81 


3.0 1 


2.1*1 


2.4I 


NEG 


AIU) 


3.01 


2. HI 


1.81 


3.01 


2.1*1 


2.1*1 


MEMORY OPERAND HAS XPFP 
















IN) 


3.01 


2-i*l 


I. 81 

i.ai 


5.0 1 
5.01 


2.1* 1 
2.1*1 


2.1* 1 


NEG 


IN) 


3.01 


2.1*1 


2.1* 1 




AIN) 


3.01 


2.U1 


i.ai 


3.01 


2.U 1 


2.UI 


NEG 


AIN) 


3.01 


2.UI 


1.81 


3.01 


2.1* 1 


2.1* 1 




(U) 


3.01 


2.U1 


1.81 


3.01 


2.1*1 


2.1*1 


NEG 


IUI 


3.01 


2.1*1 


1.8) 


5.01 


2.1*1 


2.1* 1 




AIU) 


3.01 


2.H 1 


i.ai 
i.ai 


3.01 
3.01 


2..HJL 
2.1* 1 


2.U 1 


NEG 


AIU) 


3.01 


2. HI 


2. HI 



FLOATING POINI LWF OPERATION. WITH 



FORWARDING Oh EXTERNAL ANO 1-DOX OPERANDS 





NO INDEXING 






INUtXlNG 






INTtRNAL 


EXIE RNAL 


I-bOX 


INTERNAL 


EXFERNAL 


1-UOX 




PI HAND 


OPERAND 


OPtRAND 


OPERAND 


OPtRAND 


OPERAND 


NORMALISED 1. 














IN) 


5.01 
3.0 1 


2.41 
2.41 


1.81 

i.ai 


3.01 
3.0 1 


2,4.L 
2.11 


2,11 


NEG IN) 


2.4 1 


AIN) 


3,01 


2.1! 


1,81 


3,0! 


2,1! 


2,4 I 


NEC AIM) 


i.OI 


2.U! 


1.81 


3.0 1 


2.4 1 


2.41 


lui 


i.OI 


2,4 1 


i.ai 


3,0! 


2.11 


2-4! 


NEG IUI 


3.01 


2.41 


1.81 


5.0) 


2.11 


2.4 1 


AIU) 


...._liQJ_. 


iUi L 


1,Q! 


3. ai 


.. .. 2*4 J. 


.2,4 1 


NEG AIU) 


3.01 


2.11 


1.81 


3.0 1 


2.4 1 


2.4 i 


MEMORY OPERAND HAS XPFN 














IN) 


3,Q! 


2.11 


1.8) 


3.01 


2,41 


2,4! 


NEG IN) 


3.01 


2.11 


1.81 


3.01 


2.41 


2.41 


AIN) 


3.01 
3.0 1 


2. Ml 

2.11 


i.ai 

1.81 


5-Qi 

3.01 


2.4 1 
2.4 1 


2.4 1 


NEG AIN) 


2.11 


IU| 


3,0! 


2,1! 


1,8! 


3,0 1 


2,4! 


2.11 


NEG IUI 


5.01 


2.11 


1.81 


3.0 1 


2.4 1 


2.11 


A»U| 


3,0! 


2,1! 


1,81 


3,01 


2.41 


2.41 


NEG AIU) 


3.01 


2.11 


1.81 


3.01 


2.4l 


2.4 1 


MEMORY OPERAND HAS U,V FLAGS 












IN) 


3.0 1 


2,1! 


1,81 


3.0 1 


2-1! 


2,1! 


NEG (N) 


3.01 


2.11 


i.ai 


3.61 


2.4! 


2.11 


AIN) 


3.01 


ill! 


1,8! 


3.01 


2,4! 


2,1! 


NEG AIN) 


3.01 


2.1 1 


1.81 


3.01 


2.41 


2.41 


IU) 


3.0! 


2.11 


1.81 


3.0! 


2,4 1... 


2t41 


NEG IU) 


3.01 


2.11 


1.81 


3.0 1 


2.41 


2.4 l" 


AIU) 


3,Q! 


2,4! 


1,8! 


3,0! 


2,41 


2,11 


NEG AIU) 


3.01 


2.41 


1.81 


3.0 1 


2.11 


2.4 1 


MEMORY OPERAND HAS XPFP 














Oil. 


3.0 1 


...2.11 


!,1LL 


3.01 


2,41 


2.1. J 


NEC INI 


3.0! 


2.11 


1.81 


3.01 


2.4! 


2.41 


AIN) 


3.01 


2,1! 


1.81 


5.0 1 


2.11 


2,4! 


NEG AINI 


3.01 


2.11 


1.81 


3.01 


2.4 1 


2.1 i 


IU) 


3.01 


2.11 


i.ai 


5.0 1 


2.41 


2.41 


NEG IUI 


3.01 


2.11 


i.ai 


3.01 


2.41 


2.11 


A'yj 


3.01 


2.11 


1.81 


3.01 


2. -11. 


2.4 1 


NEG AIUI 


3.01 


2.il 


i.ai 


5.01 


2-11 


2.4J 



89 



FLOATING POINT DL OPERATION. HUH 



90 



FORWARDING OF EXTERNAL AND I-BQX OPERANDS 



NORMAL 1 1 EC 1. 

INI 


NO INDEXING 
INTERNAL EXTERNAL I-BOX 
OPERAND OPERAND OPERAND 

3.90 2.U1 1.81 


INTERNAL 
OPERAND 

3.90 


INDEXING 
EXTERNAL 
OPERAND 

2.U1 


1-bOX 
OPERAND 

2.41 
2.41 
2.41 
2.4J 
2.4) 
2.41 
2.41 


— — 


NEG IN) 
AINI 


3.90 2.1*1 1.81 
3.90 2.1*1 I.BI 
3.90 2.i«l 1.81 
3.31 2.UI I.BI 
3.31 2.1*1 1.81 
3.31 2.1*1 1.81 


i.90 
3.90 
3.90 
3.31 
3.31 
3.31 


2.UI 

2.4 1 
2.1*1 
2.41 

2.1* i 

2.1*1 




NEG A(N! 
iU) 




NEG 4 Ul 
AlU) 




NEG AlU) 


3.3) 2.U1 1.81 


3.31 

3*90 
3.90 
3.90 


2.41 

IaUI 
2.41 
2.41 


2.41 




MEMORY OPERAND HAS XPFN 

IN) 


_..._. 3,90 2.i*l 1.81 
3.90 2.1*1 I.BI 
3.90 2.1*1 1.81 


2.4 1 
2.41 
2.41 








NEG INI 

AINI 




NEG AIN) 
(Ul 

NEG (Ul 
... _. _. AlU) 

NEG AlU I 


3.90 2.1*1 I.BI 
3.3i g.k\ 1.81 
3.31 2.1*1 I.BI 

3uii_ 2.i*i i.ai 

3.31 2.41 I.BI 


3.90 
3.3 1 
3.31 

3,11 

3.31 


2.41 
2.4) 
2.4J 
2,41 
2.4 j 


2.41 
2.41 
2.41 

. 2,t*l ... 

2.41 


-- - -- - --- 


MEMORY OPERAND HAS U,V FLAGS 

INI 

NEG 1 N 1 

... _ .. AINJ 

NEG AINI 
1UI 


3.90 2*1*1 1.81 

3.90 2.1*1 i.ai 

.3,90. ^2.41 1.81 
3.90 2.1*1 1.81 
3.31 2. HI i.ai 
3.31 2.1*1 i.ai 

- I.il 2. t kl Uil 

3.31 2.1*1 1.81 

3.90 2.41 1.81 


3.90 
3.90 
3.90 
3.90 
3.31 
3.31 
..... J t 31 
3.31 

3.90 


2, Ml 

2.41 

..JL»!l!_ 

2.41 
2.41 
2.41 
2,4 1 
2.41 

2.41 


. 2,41 _ 

2.41 
2.4) 
2.4 1 
2.41 


-- -■--' - - 


NEG iU) 

A(U| 

NEG AlU) 

MEMORY OPERAND HAS XPFP 

<N) 


2.41 

2,kl 

2.41 
2.41 


- - - -- 


NEG IN) 

.- - ._.... klM 

NEG AINI 

— - «U). 

NEG IUI 
A1UI 


3.90 2.1*1 1.81 

i,9Q. .2,I*J l«.fll_ 

3.90 2.41 1.81 

J..1L 2,kJ hftl 

3.31 2.1*1 1.81 
3.31 2.41 1.81 


3.90 
1*90. 
3.90 
2.11 
3.31 
3.3) 


2.41 
2*4! 
2.41 
2*M1 
2.41 
2.41 


2.41 

2*11 

2.41 

. 2*J»J _ 

2.41 
2.4 1 


- - — - - ----- 


NEG A1UI 


3.31 2. Ml 1.81 


3.31 


2.41 


2.41 





ELO/WlNG POINl i'-lV.f UK KA I 1 ON. vtllH f ORWAK I) ) NG Of IaIIiUmAL AND 1 -IS Ox OPEKANUS 





i J INDEXING 






INUt XING 






INHKNAL 1 


XI t'lNAl 


I BOX 


IN II RNAl. 


EX II RNAl 


I-iiux 




ON RAND 


OPERAND DPI RANU 


OP I RAND 


OPI RAND DPI: HAND 


NORMAL UEU 1. 














IN) 


5.90 
5.90 


2.4 1 
2 . 4 1 


i.ai 

1.81 


1.90 
1.90 


2.4 1 
2.41 


2.41 


Ntt; (Ni 


2.4 1 


AIN) 


5.90 


2.4) 


1.8 1 


3.90 


2.4 1 


2.4 1 


NEG A(N) 


5.9 


2. hi 


I.HI 


3.90 


2.41 


2.4 I 


(U) 


5,51 


2.4) 


l.UI 


J. 5 1 


2.4 1 


2.4 1 


NEG (U) 


5. 51 


2.4 1 


I.HI 


3.5 1 


2.4 1 


2.4 1 


A1UI 


3,3! 
3.31 


2.4! 
2.4 1 


!,«! 
I.HI 


5,31 
5. 5 1 


2,41 
2.4 1 


2.4 1 


NEG A(U) 


2.4 1 


MEMORY QPERANO HAS XPEN 














<N) 


5.90 


2,4 1 


1.8) 


1.90 


2.4 1 


2,4 I 


NEG IN) 


3.90 


2.41 


1.0 1 


3,90 


2.4 1 


2.4 1 


A(N) 


5.90 
3.90 


2,41 

2.4 1 


1.01 


3,90 
5.90 


2,41 
2.4 1 


2,4 ! 


NEG A(N1 


2.4 1 


«U) 


5,5 1 


2.4 1 


1.8 1 


3.3 1 


2.41 


2,4 1 


NEG (Ul 


3. 3 1 


2.4 1 


l.a i 


3.31 


2.4 1 


2.4 1 


A(U) 


3.31 


2.4 1 


i.u l 


3. 51 


2.4 1 


2.4 1 


NEG A(U) 


5.31 


2. U 1 


1.81 


3. 31 


2.41 


2.4 1 


MfcMORY OPERAND HAS U,V FLAGS 




...... !N) 


3.90 


2.41 


1.81 


3.90 


2.41 


2.41 


NtG <N) 


3.90 


2.4 i 


I.HI 


5.90 


2.4 1 


2.4 1 


A(N) 


5.90 


2,4 1 


1.81 


5.90 


2.41 


2.4! 


NEG AINI 


3.90 


2.4 1 


1.81 


5.90 


2.4 1 


2.4 1 


(U) 


5. 31 
3.3i 


. _ 2 ,4 ! 
2.1 1 


j.8| 
1.81 


5,3! 
5. 11 


2,4.1 
2.41 


2.4! 


NEG IU) 


2.4 1 


AIU) 


3,31 


2.41 


1.61 


3,51 


2.41 


2,4 1 


NEG AIU) 


3. 31 


2.41 


1.81 


3. 3 1 


2.41 


2.4 1 


MfcMORY OPERAND HAS XPFP 














IN) 


3.90 


2.4 1 


1.81 


3,90 


2.41 


2.41 


NEG IN) 


3.90 


2.41 


1.81 


3.90 


2.4 1 


2.4 \ 


AINI 


3.90 


2.41 


1.H1 


3.90 


2.4 1 


2.4 1 


NEG AIN) 


3.90 


2.41 


1.81 


3.90 


2.41 


2.4 1 


(U) 


3.3) 


2.41 


1.81 


3. 31 


2.41 


2.41 


NEG (U) 


3.31 


2.41 


1.81 


5.5) 


2.4 1 


• .4 1 


AIU) 


3.31 
5.51 


2.41 
2.4 1 


1.81 

1.81 


3. 31 
5. 51 


2.4.!. 
2 . 4 1 


2.4 1 


NEG A(U) 


2.41 
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F LQ AT IML Pfl INI LFT OPERATION. WITH 



FORWARDING OF EXTERNAL AND I-BQX OPERANDS 



NO INDEXING INDEXING 

INTER NAL EXTER NAL Lr_BOX INTERNAL EXTERNAL I-BOX 

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND 





NORMALIZED I. 

IN) 


6.76 


M.36 


U.06 




NEG IN) 
AIN) 


6.76 
6.76 


U.36 
U.36 


U.06 
■4-D6 




NEG A(N) 
<U) 


6.76 
6.76 


U.36 
U,36 


U.06 
U,Q6 



6.76 



U.3T 



U.Q7 



NEG (U) 
A(UI 



NEG AIU) 



6.76 



6.76 

J>.76 

6.76 



6.76 



U.37 
U.37 



U.06 

JuM_ 



U.36 



6.76 
_iui6_ 



U.36 

_U^36 

U.36 

U.37 
■ Ut J6_ 



U.07 
.U s fl7_. 
U.07 
U..QIL 
U.07 
U.07 



U.06 



6.76 



U.37 



MEMORY OPERAND HAS XPFN 

<NI 



4> ,76 



NEG IN) 
AIN) 



U.36 



^at^ 



6.76 
6.76 



A^L6 



NEG A(N) 

<U) 

NEG <U) 

AJ U L 

NEC AIU) 



U.36 
U.36 



U.06 
".06 



6.76 
6.76 



MEMORY OPERAND HAS U,V FLAGS 

_ IN) 

NEG IN) 

AIN ) _ 

NEG AIN) 
IU) 



6.76 
6.76 


U.37 
U.36 


U.06 
U.06 


6.76 
6.76 


U.36 
U.36 


U.06 
U.06 


6.76 


U.37 


U.06 


6.76 


U.36 


U.06 



6.76 
4.T6 
6.76 
6.76 



U.36 

Jl.3£ 

U.36 

U.36 



U.06 
A&06 
U.06 
U.06 



NEG (U) 

AILU 

NEG AIU) 



6.76 
6 .76 



6.76 



U.36 
U.3 6 



U.36 



U.06 
U.0 6 
U.06 



6.76 
J>.7it 
6.76 
6.76 
6.76 



U.37 

■♦.36 



^.76 
6.76 
6.76 
6.76 
6.76 



6.76 
6^76 
6.76 



U.36 
U.36 
U.36 
Ju36_ 
U.36 



U-36 
U.36 
U.36 
U.37 
U.36 



U.37 
4.36 
U.3 7 



U.07 



U.07 
U.07 



U.07 

JuJLL 

U.07 

U.A7 

U.07 



iS-07 
U.07 
U.0 7 
U.07 
U.07 



U.07 
U.Oi 
U.07 



MEMORY OPERAND HAS XPFP 

IN) 



6.76 



NEG <N) 

A IN) 

NEG AIN) 

IU ) 

IU) 

AIU) 



6.76 
6.76 



NEG 



NEG AIU) 



6.76 
A-IA 
6.76 
6.76 



U.36 



U.*6 
U.36 



U.36 
k.36 
U.36 
U.36 



6.76 



U.36 



U.06 



U.06 
U.06 
U.06 
U-Q6 
U.06 
U.06 



U.06 



6. ^6 



6. 76 
J>-76 
6.76 
6.76 
6.76 
6.76 



6.76 



U .36 



U.37 

"4.36 
U.36 
U.36 
U.37 
U.36 



U.07 



U.07 
U_.0 7 
U.07 
U.07 
U.07 
U.Q7 



U.36 



U.07 



ILGAUNG POlNf M + UHl-KAI ION. Wilt 



FOKwAKiJING Of IXILKNAL AND lllOx UPtKANUS 



INDtXING 





INTI RNAI 


EXTFKNAl. 


1-ftOX 


I Nil KNAI 


EX 1 1 : KNAI 


I-HOX 




OPIRANG 


OPERAND 


OPERAND 


OPERAND 


OPERAND 


OPERAND 


NORMAL 1/ l- C 1. 














IN) 


6.00 


4. 59 


8. 8 2 


6.00 


4.'>2 


10.27 


NtG IN) 


6.00 


4.1/ 


9.0? 


6.00 


4.39 


10.03 


A(N) 


6.00 


4. 39 


8.82 


6.00 


4.'>2 


10.27 


NEG A(N> 


">.72 


4.12 


9.0/' 


1. 72 


4. 39 


10.02 


(U) 


'j,42 


5.62 


J. at. 


1 . 4 2 


5.62 


V.C7 


NtG <U) 


b.42 


5.62 


/.86 


1.42 


3.62 


9.07 


AIM I 


S.42 


5,62 


7.86 


'1.42 


i?62 


9-0/ 


NtG AIU) 


5.42 


5.62 


7. 86 


1 . 4 2 


3.62 


9.07 


MEMORY OPERAND HAS XPEN 














IN) 


l i.4 2 


3.62 


J .86 


'j . 4 2 


3.62 


9.0 7 


NEG IN) 


b.42 


J. 62 


7.86 


1.42 


3.62 


9.07 


AC N 1 


5.42 


i • <>-> 


7.86 


"i-b.'A 


3.62 


9.07 


MEG A(N) 


'->.42 


5 . 62 


7.86 


1.4 2 


3.62 


9.0 7 


IUI 


S.42 


3.62 


7.B6 


1.42 


5.62 


9.07 


NtG (U) 


b.42 


3.62 


7.86 


1.42 


5.6 2 


9.07 


AIU) 


5,42 


3.62 


7,86 


1.4 2 


3,62 


9.07 


NEG AIU) 


1.42 


3.62 


7.86 


1.42 


3.62 


9.07 


10RV OPERAND HAS L),V HAGS 














IN) 


1.42 


3.92 


8,46 


1,42 


3.92 


9.6 7 


NEG IN) 


b.42 


3.92 


8.46 


1.42 


3.92 


9.67 


All.) 


b. 1 **! 


3.92 


8.46 


1,42 


3.92 


9.6 7 


NEG AlN) 


'j.42 


3.92 


8.46 


1.42 


5.92 


9.67 


iy». 


^i". 


3.92 


8. 4 6 


'it't^ 


5.92 


9.6 7 


NEG (U> 


1.42 


3.92 


8.46 


•j.42 


3.92 


9.67 


AIU) 


"i^i 


3,92 


8,46 


1.42 


3.92 


9,67 


NtG AIUI 


b.42 


5.92 


8.46 


S.42 


5.92 


9.67 


MtMORY OPtKANIJ HAS XPFl J 














IN) 


1.42 


3.92 


8.46 


1.42 


un 


?«<>7 


NtG IN) 


*j - U 2 


3.92 


H.46 


1.42 


3.92 


9.67 


AlN) 


1.42 


3.92 


8.46 


1.42 


3.92 


9,6? 


NtG AINI 


1.42 


5.92 


8.46 


1.42 


3.92 


9.6 7 


IU) 


1.42 


3.92 


8.46 


1.42 


5,92 


9.6 7 


NtG (U) 


b.42 


5.92 


8.46 


■i.42 


5.92 


9.67 


AIU) 


S.42 


3.92 


8.46 


s.^ 


5.92 


9,67 


NtG AIU J 


1.42 


3.92 


8.46 


S.42 


3.92 


9.67 
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FLOATING POINT M+MG OPERATION, WITH 



FORWARDING QH fcxftRNAi. AND I-tfQX OPERANDS 



NO INDEXING 
INTERNAL EXTERNAL I-BOX 

OPERAND OPERAND OPERAND 



INDEXING 
INTERNAL EXTERNAL I-BOX 
OPERAND OPERAND OPERAND 



NORMALIZEC i. 





_ _ . 












IN) 


6.00 


4.19 


8.82 


6.00 


4.52 


10.27 




NEG IN) 


6.02 


4.52 


9.07 


6.01 


4.39 


10.03 




AIN) 


6.00 


4.39 


8.32 
9.07 


6.00 
6.01 


4.52 
4.39 


LO .21. _ .... 




NEG AIN) 


6.02 


4.52 


10.03 




,<U) 


5*42 


3.62 


7*£6___.. 

8.46 


.5.42 

6.02 


1,42 
4.22 


_ ._9_*flZ ._ _ 

9.67 




NbG (U) 


6.01 


4.22 




A(U) 


5.42 


3.62 


7.86 


5 f 42 


3.62 


9.07 




NEG AIU) 


6.01 


4.21 


8.46 


6.02 


4.22 


9.67 




MEMORY OPERAND HAS XPFN 










INJ 


5.42 


3.62 


7.86 
7.86 


5.42 


3,6.2... 
3.62 


9.0 7 




NEG IN) 


5.42 


3.62 


5.42 


9.07 




AIN) 


5.42 


3.62 


7.86 


5.42 


3.62 


9.07 




NEG AIN) 


5.42 


3.62 


7.86 


5.42 


3.62 


9.07 




ID) 


5.42 


3.62 


7. at 


5.42 


3.62 


9*Q7 




NEG IU) 


5.42 


3.62 


7.86 


5.42 


3.62 


9.07 




AIU) 


_ . 5*42. _ 


._ i±h2 


Z».BA._.._ 


.5*42- 


3*62 


9.Q7 ___. 


: _ .. . 


NEG AIU* 


5.42 


3.62 


7.86 


5.42 


3.62 


9.0 7 




MEMORY OPERAND HAS U,V FLAGS 
















IN* 


. 5__, 42. 


3,92 


&. 46 


b.42 


3,92 


.9,6 7. _ . ._._ .._.._ 


._ .. _ ... ._ _ _ _ _ 


NEG IN) 


5.42 


3.92 


8.46 


5.42 


3.92 


9.67 




AIN) 


5*42 .... 


i.92 


A, 46 


5,42 


3,92 


9,41 - ..... _.. 


... _ _ _ .. . _ _. .. 


NEG AIN) 


5.42 


3.92 


8. 46 


5.42 


3.92 


9.67 




(Ul 


5.42 


3.92 


8.46 


5.42 


3.92 


9.67 




NEG IU) 


5.42 


3.92 


8.46 


5.42 


3.92 


9.67 




AlUl 


5,42. 


3,92 


B*46 


.5 ,42 


3,92 


9,67 


_.. . ._ ... _._. . .. „ 


NEG AIU) 


5.42 


3.92 


8.46 


5.42 


3.92 


9.67 




MEMORY OPERAND HAS XPFP 








IN) 


5.42 


3.92 


8.46 


5.42 


5.92 


9.67 




NEG IN) 


5.42 


3.92 


8.46 


5.42 


3.92 


9.67 




AIN! 


5.42 


3*92 


8*4.6. 


5,42 


_. 3,92 


9,67 


._..._ . ._ _ ... . . . .... ... 


NEG AIN) 


5.42 


3.92 


8.46 


5.42 


3.92 


9.6T 




IU) 


... 5.M2 


. i.92 


8.46 


5,42 


3,92 


9*67 




NEG IU) 


5.42 


3.92 


8.46 


5.42 


3.92 


9.67 




AIU) 


5.42 


3.92 


8.46 


5.42 


3.92 


9.67 




NEG AIU) 


5.42 


3.92 


8.46 


5.42 


3.92 


9.67 





ENVIRONMENTAL TIMING 

Method: 

Sequences of operations were generated and timed by GENER. 

Environment: 

Cases were run with environments of one, two, and up to eight 
consecutive unnormalized floating point adds and also with similar 
sequences of unnormalized floating point multiplies, all using the same 
external operand. 

Time Evaluation: 

The printed output is actually the average instruction times. 

The "environment" is actually a "forwarding" environment in 
each case, since the operand addresses are all the same. The average 
times for the background instructions thus should be 2.41 /is for +(u) 
(according to p. 66) and close to 2.71 for *(u) (according to p. 76). 

Assuming the environment to be unaffected by the instruction, the 
subject instruction time can be computed as follows: if a test group 
consists of one subject instruction A followed by n environment instruction 
B, and if the average instruction time is tj^y t then 

group time = t grQup = (n+1) • t AV 

= n ' t B +t A 

and t. = (n+1) t ATr - nt_, 

A AV B 

where t A , t„ are the instruction times for A and B respectively. 
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For example, in the case of a ST (u) followed by 3 * (u) instructions, 
the effective store time is 

t gT = 4 * 2.25 - 3 * 2.71 

= 0.87 fis approximately. 

The same method when applied to the case of 3 + (u) instructions leads to 
a negative effective store time. 

Each time measurement may have an error on 0.01 us, and the 
absolute error bound of the formula is actually (2n+l) • (0.01) /is. For 
the above computation, the error is not larger than 0.07. 
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_£LDAllNG„POjNt ENVIRONMENTAL TEST 





























ONE 


TWO 


THREE 


FOUR 


FIVE 


SIX 


SEVEN 


EIGH1 




FOLLOWED BY »(UI OPS AT 2.41 EACH 






snui 


(4.82 |N A ST ENVIRONMENT) 


_ 2*5! 


2.01 


1,73 


2.21 


2.21 


2.28 


2.26 


2.31 




SRD(U) 


15.10 IN A SKD ENVIRONMENT! 


2.56 


2.04 


1.81 


1.93 


2.20 


2.28 


2.25 


2.31 




SLOIU) 


19.59 IN A SLO ENVIRONMENT) 


4.80 


3,21 


2,55 


2.76 


2.70 


2.66 


2*63_. 


2,6 L__ 

2.74 




L(Ut 


(1.34 IN A L ENVIRONMENT) 


3.00 


2.50 


3. 16 


3.00 


2.91 


2.83 


2.78 




DL(U» 


I 1*4.1 AN. A DL ENVIRONMENT) 


3.15 


2.61 


3.16 


3.00 


2.91 


2.83 


2.78 


2.74 




LFTIUI 


14.35 IN A LET ENVIRONMENT) 


2.56 


2.32 


2.26 


2.02 


2.46 


2.44 


2.48 


2.44 




LX 


_15^_Zi J!i A LX ENVIRONMENT! 


.3,31 


3.12 
2.41 


2.86 
2. II 


2.83 
2.47 


2.7 1 

2.51 


2.71 

2.49 


2.63 

2.48 


2.64 

2.47 




SX 


13.146 IN A SX ENVIRONMENT) :. 


2.11 




LV 


15.1*2 IN A LV ENVIRONMENT) 


3.02 


2.96 


2.71 


2.74 


. 2*6.1 


. 2., $-4 . 


2.86 


_ 2.59._ 

2.81 


„ 


SV 


(7.81 IN A SV ENVIRONMENT) 


4.21 


3.21 


2.72 


3.07 


3.01 


2.92 




L£ ._.. 


_15,42. IN. A LC ENVIRONMENT) 


_ 3,01 


2.96 


2.71 


2,74 


2.61 


2.64 


2.56 


2.59 




SC 


17. 81. IN A SC ENVIRONMENT) 


4.21 


3.22 


2.72 


3.07 


3.01 


2.V2 


2.86 


2.81 




L& 


J5.WIN J Lfi ENVIRONMENIl 


..... 3.01 


2.96 


2.71 


2.74 


2.61 


2.64 


2.56 


2.59 




SR 


(7.81 IN A SK ENVIRONMENT) 


4.21 


3.22 


2. 72 


3.07 


3.01 


2.V2 


2.86 


2.81 




KV 


(5.27 IN A KV ENVIRONMENT) 


3.01 


2.96 


2.71 


2.74 


2.61 


.Za&4__ 


.2.56 


..Zri? 




KC 


(5.27 IN A KC ENVIRONMENT) 


3.01 


2.96 


2.71 


2.74 


2.61 


2.64 


2.56 


2.59 




. ...1*. -.... 


(5,27 IN. A..SCi:_._£NVIRON«ENU_...- 


3.01 


2,96 


2.71 


2,74 


2.61 


2.64 


2.56 


2.59 




V+C 


15.27 IN A V+C ENVIRONMENT) 


3.01 


2.96 


2.71 


2.74 


2.61 


2.64 


2.56 


2.59 




._ V*CJL-_ 


_ 15,27 JN_ V±CR ENVIRONMENT) 


3. 01 


2.96 


2.71 


2.74 


2.61 


2.64 


2.56 


2.59 




LVI 


(3.32 IN A LVI ENVIRONMENT) 


2.11 


2.41 


2.26 


2.41 


2.31 


2.41 


2.33 


2.41 




V*l 


(3.31 IN A V*I ENVIRONMENT) 


2.11 


2.41 


2,26 


_2^iLL 


..... .2*J.l 


2.41 


2,3j5- 


Z,4.i._ _ 

2.48 




VMC 


(3.92 IN V*IC ENVIRONMENT) 


2.41 


2.61 


2.41 


2.53 


2.41 


2.49 


2.41 




VtlCft 


13.92 IN VtlCR ENVIRONMENT.) .... 


... 2,41 


2,61 


2*4 1 


2.53 


2.41 


2.49 


2.41 


2.48 




KVI 


(3.32 IN A KVI ENVIRONMENT) 


2. II 


2.41 


2.26 


2.41 


2.31 


2.41 


2.33 


2.41 




. KCI 


(3,32 J N. A KCI ENVIRQNME.NT1 


2,H 


2,41 


2,26 


2. HI 


2.31 


2.41 


2.33 


2.41 




fOLLOWEO BY MU) OPS AT 27lu» EACH 




















ST<U) 


(4.82 IN A ST ENVIRONMENT) 


2.84 


2.36 


2.25 


2.34 


2.40 


2.53 


2.48 


2.57 




SRDjU) 


(5.10 JN A SKD environment; 


2,83 


2,41 


2,33 


2.40 


2.45 


2.53 


2.52 


2.57 




SLOIUI 


19.59 IN A SLO ENVIRONMENT! 


4.80 


3.71 


3.45 


3.30 


3.20 


3. 13 


3.07 


3.04 




L!Ul 


11.31* IN A L ENVIRONMENT). 


1,80 


2,41 


2,55 


2.53 


2.60 


2.58 


2.63 


2.6) 




OLIU1 


(1.1*1 IN A OL ENVIRONMENT) 


1.95 


2.41 


2.55 


2.53 


2.61 


2.58 


2.63 


2.61 




LFT(U) 


(1.35 IN A LH ENVIRONMENT) 


2.89 


2.51 


2.4J 


2.46 
•. 2.83 


2,6| 


. _2^U_ 


_._2,_63.- 


2_,7L 

2.78 




LX 


(5.73 IN A LX ENVIRONMENT) 


3.31 


3. 12 


2.86 


2.81 


2.79 


2.78 




SX 


13.46 JN A SX ENVIRONMENT) 


2, 1 *! 


2.41 


2.47 


2.52 


2.61 


2,62 


2,63 


2.64 




LV 


15. 42 IN A LV ENVIRONMENT) 


3.01 


2.96 


2. 71 


2.74 


2.71 


2.73 


2.71 


2.73 




SV 


(7.81 IN A SV ENVIRONMENT) 


4.21 


3.22 


2,72 


3. 19 


3.11 


3.05 


3, CI 


2,">e 




LC 


I5.42 IN A LC ENVIRONMENT) 


3.01 


2.96 


2.71 


2.74 


2.71 


2.73 


2.71 


2.73 




SC 


(7. 81. IN A SC ENVIRONMENT) 


4.21 


3.22 


2.72 


3. 19 


3*JJ_ 


3.05 


3.01 


2.9& 
2.73 




LR 


(5.42 IN A LR ENVIRONMENT) 


3.01 


2.96 


2.71 


2.74 


2.71 


2. 73 


2.71 




SR 


(7.81 IN A SR ENVIRONMENT) 


4.21 


3.21 


2. 72 


3.1V 


3.11 


3.05 


.3,01 


2,98 




KV 


15.27 IN A KV ENVIRONMENT) 


3.01 


2.96 


2.71 


2.74 


2.71 


2.73 


2.71 


2.73 




KC 


(5.27 IN A KC ENVIRONMENT) 


3.02 


2.96 


2.71 


2.74 


2,71 


2.73 


2.71 


2.73 




V* 


(5.27 IN A V+ ENVIRONMENT) 


3.01 


2.96 


2.71 


2.74 


2.7 1 


2.73 


2.71 


2.73 




v*c 


(b.27 IN A V+C ENVIRONMENT) 


3.01 


2.96 


2.71 


2.74 


2.71 


2.73 


2,7!. ... 


2.73 




V+CR 


15.27 IN VtCK ENVIRONMENT) 


3.01 


2.96 


2.71 


2.74 


2.71 


2.73 


2.71 


2.73 




LVI 


(3.32 IN A LVI ENVIRONMENT) 


2.25 


2.41 


2.48 


2.53 


2.55 


2.58 


2.59 


2.61 




V + I 


(3.3) IN A V+I ENVIRONMENT) 


2.25 


2.41 


2.48 


2.53 


2.55 


2.58 


2.59 


2.61 




v*ic 


(3.92 IN V+IC ENVIRONMENT) 


2.41 


2.61 


2.48 


2.59 


2.56 


2.62 


2.59 


2.64 




V + ICR 


(3.92 IN V+ICR ENVIRONMENT) 


2.41 


2.6) 


2.48 


2.59 


2.56 


2.62 


2.59 


2.64 




KVI 


(3.32 IN A KVI ENVIRONMENT) 


2.25 


2.41 


2.48 


2.53 


2.55 


2.b8 


2.59 


2.61 




KCI 


(3.32 IN A KCI ENVIRONMENT) 


2.25 


2.41 


2.48 


2.53 


2.55 


2,58 


2.59 


2.61 
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COMMENTARY ON TRANSMIT INSTRUCTION 

The transmit instructions were timed with the external operands 
in the two lowest memory boxes and the internal operands in locations 
4.0 through 9.0. The index operands were in $2 through $ 14 (18.0 
through 30.0). 

LA is emptied before the actual transmission of information. 
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iransmi r i 



EXTERNAL EXTERNAL EXTERNAL INTERNAL INTERNAL INIERNAL I-BOX [-BOX I-BOX 

TO TO TO TO TO TO TO 10 10 

EXTERNAL INTERNAL I-BOX INTERNAL EXTERNAL I-BOX 1-BOX EXTERNAL INTERNAL 



IWO 


ii.au 


13. Ob 

19.90 
2 .,94 


«M ,69 
3Q, 16 

38. sa 


IU.M/ 

! 4 - u 6 


l 4 , u 1 
!4,4' 


13,28 

13. _a 


L_.?a 

1 5,2a 
i W8 
13. „/■ 
13. _7 
13, _? 


13.8b 

1.3.8 b 

13.8b. 

_ J3.JJb . 


13.8b 
!3,9_ 

13, a_ 




3W0 

D5WD 


19,89 
31. 9f 

4_,9v 

bG.OU 




___ 1 
IIWP 

» 1 

BWP 


4 7,00 
bb,46 
63.8? 






!_,__ 
13,8b 
1.3.8b 


■■■ ■-■ - 


- - - 


I5WO 
* .....I 


b6,07 .. 
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TKANSMI I 



EXTERNAL EXTERNAL EXTERNAL INTERNAL INTERNAL INTERNAL I-BOX l-BOX I-BOX 

ro to [q to... tq ro to jq _ tq_ 

EXTERNAL INTERNAL I-BCX INTERNAL EXTERNAL I-BOX I-BOX EXTERNAL INTERNAL 



_iWfi >** . U 7 lU.UB 13.8!) 15.04 lb. 06 13.8/ 13.BS 11.48 IU.U7 



3WD . 2Q,kfl 2Q,kiL .22*12 2JLJQ 2B.12 J2.H.12. Z2.il ^Q..iia ._. . _.2fl*J*a_ 

- .. SWD 26^M_ 26.52 .._ ia»JJi ILU2 !il.b2 Ji^JiS 30. ?<i _ 2A.5J. Zh^hl 

Lm 32.56 39.16 il^lh 12^ti> 

9WQ 3a,i8 47.M_ .. 47..A2 3B.5B_ 

llw_D.._ WufiA 56*05 56*05. _kk*6i_ 

Um 50,68 61.46 50.65 

_ 15.HD. ... 54.66 _ ... 

.. 5GW12 . 162.15 _. 

__1 OflHIl_ 312.83 



COMMENTARY ON INDEX ARITHMETIC INSTRUCTIONS 

These were timed with external, internal and index operands both 
with and without indexing of the operand addresses. 

The external operands refer to the two lowest memory boxes. The 
internal operands refer to locations 7.0, 8.0 and 9.0. 

Conditional refill operations were tested for both conditions. 

In the LVS instruction the answer is placed in the location of one of 
the summands. 

The instructions LVE and SVA were timed for all three sizes of 
the address field: 18, 19, and 24 bits. 

Li SX, no memory fetch is necessary. This is not true for SV, SC 
and SR. This explains the large difference in timing. 

All successful refill action requires memory fetches. All direct 
index arithmetic instruction except SX require memory fetches. No 
memory fetch is required for immediate index arithmetic. 

Concurrent E-box activity can overlap much of the I-box time. 
This is, of course, not possible if the LA is empty. The RNX instruc- 
tion requires the draining of LA. 
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1-B0X INSTRUCTIONS 



EXTERNAL OPERAND** INTERNAL OPERAND ** INDEX OPER AND<"> IMMEDI A TE 
M8IGI EFFECTIVE QiREQT EFFECTIVE DIRECT EFFECTIVE 



LX 5.73 6.33 6.93 7.53 5.72 6.33 



LV 5.42 5.87 5.88 6.48 5.27 5.87 3.31 



LC 5.U2 5.87 5.88 6.1*8 5.27 5.87 3.31 
LR^ 5.1*2 5.87 5.88 6.48 5.27 5.87 3.3) 



SX 3.46 3.61 3.01 3.31 5.12 5.73 
SV 7.81 7.82 7.83 7.83 6.33 6.93 



SC 7.81 7.82 7.83 7.83 6.33 6.93 



SR 7.81 7.82 7.83 7.83 6.33 6.93 



V+ 5.27 5.87 5.87 6.48 5.27 5.87 3.31 



V+C 5.27 5.87 5.87 6.48 5.87 6.48 3.92 



V*CR 5.27 5.88 5.88 6.48 5.88 6.48 3.92 



V+CR 9.34 9.94 9.94 10.54 9.94 10.54 8.13 
KV 5.27 5.87 5.87 6.48 5.27 5.87 3.31 



KC 5.27 5.87 5.87 6.48 5.27 5.87 3.31 

LVNI " 3.3, 

V-T~ 3.31 



V-1C 3.92 

V-ICR ~ " "3.92 

V-ICR " 8.13 



C*I 3.31 

C-l ~" 3.31 

KVNl 3.37 



R 11.42 11.43 10.83 10.84 7.68 8.29 

--■---■- 5~ 2 "t" 5.87 5.87 " 6.U8 4.07 4.67 

~Sc* ~Tuli2 iT.43 io.alT "IT. a 4 " 7,68 b729~ 

~RNX 12". 96 |T.~56 



...l.r_BDX_ LNS TRUCI1 DNS 



LVS J FIELD EQUAL TO INDEX OPERANO J FIELD NOT EQUAL TO INDEX OPERAND 



CLEAR VF IXR SXR IOXR 15XR IXR 5XR IOXR UXR 



6.UB 6.U8 13.71 22.75 3I.7B 6.29 lb. 52 21.55 31. 7B 



LVE I-BOX INSTRUCTIONS 



DIRECT EFFECTIVE DIRECT EFFECTIVE DIRECT EFFECTIVE 



I8B1TS 8.*.fl3 9.JQ1 l^fH a«Aa._-... 7.68 7.68 

LifllXS a^flS 9..JJA. 9L*m 9jJ»A L..6B 7.68 

21BITS 8,39 9.01 9.19 9.tt9 Ltfefl 7.68 



SVA 



IBB 1 T S 1.3\ 7.82 7,82 7,83 ....... 6, 33. 6,93 

_19BITS 7.81 .. 7,82 7,82 ........ 7*83 ._ 6.33 6,93 

24BITS L..8J L*&2 7,82 7,83 i^il £*SJL_ 
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BRANCH INSTRUCTIONS 

"Consecutive" means that each instruction called for a branch to the 
next instructions. "Non-consecutive" means that the branch was to a lo- 
cation from one to four instructions from the one being executed. 

For CBR type, the "success" refers to a successful refill in which the 
register is refilled with its original contents. A one was in the count field. 
For an unsuccessful CBR the branch was unsuccessful and thus no refill. 
The original count in the count field in this case was greater than 10,000. 

The right-most four columns of data involved indexed addresses. 
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BRANCHING CB B1NU NO FORWARDING 



DIRECT ADDRESSING 



INSTRUCTION Al EULL «OkO AUUK 



CB _CBZ 
CB* Ctil* 
CB~ CHit- 
CBH CB/H 
CBR 
CBK + 

CBRH 





NO 


INDEXING 




SUCCES 


UNSUCC 


SUCCES 


UN SUC C 


CONSEC 


CONSEC 


NONCON 


NUNCON 


4.82 
it. 82 


4.52 


4.82 
4.82 


■».'■> 2 
4.5 2 


4.82 


4.52 


4.82 


4.52 


4.82 


4.52 


4.82 


4.52 


1 1. lit 


4.52 


) |. 14 


4. -12 


1 1. 14 


4.52 


1 1. 14 


4.52 


1 1. 14 


4.52 


1 1. 14 


4.52 


1 1. 14 


4.52 


1 1. 14 


4.52 





URANCI- 


ADDRESS 


INDEX 


SUCCES 


UNSUCC 


SUCCES 


UNSUCC 


I.UNSEC 


CONSEC 


NONCON 


NOimCON 


5. 12 


S. 12 


5. 12 


'..12 


5. 12 


S. 12 


5. 12 


S. 12 


5. 12 


•>. 12 


'). 12 


5,12 


S. 12 


S. 12 


S. 12 


S. 12 


11.44 


5.12 


I 1.44 


S.I2 


1 1.44 


1. 12 


1 1.44 


'... 12 


11.44 


s- !?.__. 

5. 12 


__! 1.-4 4 
11.44 


5.12 


11.44 


S. 12 



BIND 



I -BOX INI) 
UXL BZXL 



4. 52 



2.26 



4.52 



..'ls.2 1 



4.6/ 



2.86 



4.6? 



,2..U6_ 



ARI TH RESULT INI) 
BAE BZAL 



19.78 



/.20 



IV. 78 



7.20 



20.08 



7.21 



2 0.08 



1.2 I 
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VFL TIMING 

The page heading gives the name of the instruction and conditions under 
which it was tested. Each line represents a variation in operand data defin- 
ition, as shown in the left-hand column. Each column of figures represents 
a variation of operand placement; external memory, external with word 
boundary crossover, I-box, internal (accumulator), and internal with word 
boundary crossover. The columns are then repeated for the case of oper- 
and indexing. Here the effective address was modified by an index register 
containing zero. 

A standard operand (444 4)j g was used for both binary and decimal 

type operations. For data-signed operations this would be interpreted as 
+(44444 ....4)< g. Exceptions to the use of this standard operand were made 
in the following cases. For add (+) the accumulator was initially a low or- 
der -+1, and the memory operand +(444 ...4)jg. This provided for continual 
recomplementation where the sign of the instruction was inverted (subtract). 
For add to memory (n+) the accumulator was initially +(444 ....4)jg andthe 
memory operand +1, again to provide for recomplementation. For multiply 
(*), multiply and add (*+) and divide (/) the accumulator and factor regis- 
ters initially contained the standard operand and the memory operand was 
+1. This was done to provide some control of the data during repeated ex- 
ecution of the instruction. Finally, for convert (CV) and convert double 
(DCV) the accumulator was originally +1 at offset 20. This was done mainly 
for the case of double convert decimal to binary so that the result would al- 
ways be accepted as legitimate decimal data for the next execution. 

There are some cases where a number enclosed in asterisks was 
printed instead of a time in microseconds. These numbers show that an 
indicator has come on during the execution which would invalidate the re- 
sults. The bit position of this indicator bit is displayed. Specifically, *01* 
shows an instruction check reject. In the case of load transit and load fac- 
tor, these were caused by machine errors in handling a partial field 
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condition. In decimal operations it was probably due to the use of binary 
data. When these are not interpretable as legal decimal quantities, $IJ 
will be turned on. For divide, *24* shows a zero divide condition. Again 
it was probably generated during the course of repeated execution. A 
"pp»> printed out to the right of a line indicates a partial field occurrence 
for the data definition in question. 

There were three runs through the VFL instruction set: 
NO FORWARDING DIRECT ADDRESSING 

No forwarding implies that the operands were picked up or stored in 
four consecutive locations. For external operands, these were (150000.0)8, 
(150001.0) 8 , (150002.0) 8 , (150003.0) 8 , then back to (150000.0)8, (150001.0)8, 
etc. This was done to provide maximum speed benefits from the STRETCH 
memory-box configuration. For I-box operands, the locations were SX0, 
$X1, $X2, $X3, $X0, etc. Here there should be no difference in times be- 
tween no forwarding vs. forwarding, and this was indeed the case. 
FORWARDING DIRECT ADDRESSING 

Forwarding implies no updating of operand location for succeeding in- 
structions. This provides look-ahead the opportunity to forward data from 
one level to another. The operand locations used were: external (150000. 0)g 
external with word boundary crossover (150000.74)8, I _box $X0 (20.0)8, in- 
ternal (10.0)3, i^ 1 " 11 ^ witn word boundary crossover (10.74)8. 

IMMEDIATE ADDRESSING 

The 24 bit address of the instruction contained the equivalent of the 
standard operand (444 ...4) 16 . There is, of course, no case of forwarding 
with immediate operands. The to-memory type instructions were deleted 
since they are undefined for immediate addressing. 
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COMMENTARY ON VFL INSTRUCTIONS 

1. All VFL instructions require an operation code LA level. 

2. All VFL "to memory" operations require memory fetches. 

3. The number of LA data levels are doubled whenever word 
boundary crossover is present. 

4. VFL stores with word boundary crossover involves a 
"sequential store" situation. The second store level cannot 
be loaded into LA until the LAAR is no longer busy processing 
the first store level. 

5. The word "forwarding" is being used in the same context 
as for floating point instructions, meaning identical operand 
address. 

Actual fetch-type forwarding action is possible only for con- 
secutive fetch-type VFL instructions with no word boundary 
crossover. 

"Store-close-to-fetch" forwarding is present for consecutive 
"to memory" VFL instructions with no word boundary cross- 
over. 

6. The error marks on divide instructions (pp. 127, 154, 177) are 
due the use of a zero divider. 
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VFl, INSTRUCTION 


*■ 


NO 


NO FORWARDING DIRECT ADDRESSING 


OFFSET 


INSTKUCIICN at full word 
INDEXING 


Al 




INDEXING 






EXTERNL 


tXIERNL 


l-BOX INTERNL INTERNL EXTERN!. 


EX1ERNL 


I-BOX INTERNL INTERNL 






OPERAND 


MB XOVR 


OPERAND OPERAND WB XOVR OPERAND 


WB XOVR 


OPERAND UPtRAND k«B XOVR 




IBU, 1,0 1 


14.20 
14.36 




4.20 4,82 


6.~>7~~ 


4,22 




IBU, 8,8) 


6.32 


14.36 14.82 


4.36 




IBU, I6.S51 


14.96 


6,140 


14,96 4.96 


6.81 


4.96 




(BU.32,81 


6. 16 


7.36 


6.16 6.16 


f.37 


6. 16 




|BU,l48t8) 


7.36 


8.56 


7.i6 7.36 


8.56 


7.36 




(BU.6i4.8l 


8.56 


9.?6 


8.5.6 8.56 


9.76 


8.56 




IB. 1. 1) 


"4.20 




4.20 14.82 


6.82 


4.. 2 2 




IB, 8. 1) 


U. 80 


6.14 1 


14.80 U.82 


4.80 




(B,!6 f U 


5,1*0 


6,73 


.5. HO b.UO 


6.92 


5.40 




IB, 32, 1) 


6.60 


7.98 


6.60 6.60 


7.98 


6.60 




IB,i«8, 1 ) 


7.80 


9. 16 


7,8Q 7. 80 


9. 16 


7.BQ 




IB, 614, 1 ) 


9.00 


10. 36 


9.00 9.00 


10.36 


9.00 




lDU,l4.l4l 


4.47 




4.47 U.B2 




4.4 7 




(DU,B,4) 


5.09 


6.47 


5.09 5.09 


6.84 


5.09 




IDU, 16,>4) 


6,30 


7.50 


6,30 6,30 


7,5! 


6-50 




IDU, 32,4) 


8.70 


9.90 


8.70 8.70 


9.90 


8.70 




lUU.MB.U) 


11.10 


12,30 


11. JQ 11,10 


12.30 


11,10 




IDU, 6U,i4) 


13.50 


114.70 


13.50 13.50 


14.70 


13.50 




ID. 4, 4) 


H.20 




U.20 t*.82 




4,22 




(0,8,41 


14.8O 


6. 45 


I4.8O 4.82 


6.83 


4.80 




ID, )6,i4) 


6.Q0 


7.5Q 


6.00 6,00 


7.51 


6,00 




(D,32,i4) 


8.40 


9.90 


8.14O 8. 40 


9.90 


8.40 




(D, 148,14) 


10-80 


12,30 


10.80 10,80 


12.30 


10,80 




ID, 614,14) 


13.20 


114.70 


13.20 13.20 


14.70 


13.20 




INVERT SIGN OF 


INSTRUCT ION 










(BU, 1,8) 


14.20 




11.20 4.82 




4.22 




(BU,8,8I 


1.36 


6-32 


4.36 4.82 


6.77 


4,36 




IBU, 16,8) 


U.96 


6.i40 


4.96 4.96 


6.81 


4.96 




IBU, 32,8) 


6. 16 


7.36 


6. 16 6. 16 


7.37 

8.56 


6.16 




IBU, 148,8) 


7.36 


8.56 


7.36 7.36 


7.36 




IBU,64,B) 


8.56 


9.76 


8.56 8.56 


9.76 


8.56 




IB, 1, 1) 


14.20 




4.20 4.82 




4.22 




(B,8, 1) 


7.20 


6.U1 


7.20 7.20 


6.81 


7.20 




IB, 16, 1) 


7.80 


6.78 


7.80 7.80 


6.92 


7.80 




IB, 32, 1 ) 


10.20 


7.98 


10.20 10.20 


7.98 


10.20 




IB, 149, I) 


12.60 


9. 16 


12.60 12.60 


9.17 


12.60 




IB.6I4, 1 ) . 


15.01 


10.36 


15.00 15.00 


10.36 


15.00 




1 DU , 14 , U > 


4.47 




4.47 4.82 




4.47 




iou,e,i4) 


5.09 


6.U7 


5.09 5.09 


6.84 


5.09 




IDU, 16.4) 


6.30 


7.50 


6.30 6.30 


7.51 


6.30 




IDU, 32,14) 


8.70 
1 1.10 


9.90 
12.30 


8.70 8.70 


9.90 
12.30 


8.70 




(DU,4B,4) 


1 1. 10 11. 10 


11.10 




(DU, 614,14) 


13.50 


114.70 


13.50 13.50 


14.70 


13.50 




(0,4,14) 


14.20 




4.20 4.82 




4.22 




(D.H.I4) 


7.20 


6.1*6 


7.20 7.20 


6.83 


7.20 




(0, 16,14) 


9.00 


7.50 


9.00 9.00 


7.51 


9.00 




ID,32,»4l 


13.80 


9.90 


13.80 13.80 


9.90 
12.30 


13.80 




(D,l48.l4> 


18.61 


12.30 


18.61 18.61 


18.61 




(D.6U.14) 


23.41 


114.70 


23.41 23.41 


14.70 


23.41 
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1HL 



VFL INSTRUCTION 


M+ 




NO FORWARDING 


DIRECT ADDRESSING 


OFFSET 


INSTRUCTION AT FULL WORD ADDRESS 










NO 


INDEXING 






INDEXING 






EXTERNL 
OPERAND 


EXTERNL 
MB XOVR 


I-BOX INTERNL 
OPERAND OPERAND 


INT6RNL EXTERNL 
MB XOVR OPERAND 


EXTERNL 
WB XOVR 


I-BOX INTERNL INTERNL 
OPERAND OPERAND WB XOVR 




(BU, 1.8) 


6.63 




10.88 


6.92 




11.48 




IBU,B,8J 
IBU, 16.81 


6.63 
6.93 


15.96 
16.56 


10.88 
1 1.48 


6.92 
7.23 


15.97 
16.57 


11.48 
12.09 




IBU.32.8) 
IBU. 48. 8) 


7.84 
9.02 


17.76 
18.97 


12.69 
13.90 


7.84 
9.03 


17.77 
18.98 


13.30 
14.51 




IBU, 64, 81 
IB. 1,1) 


9.61 
6.63 


19.57 


14.5-1 
10.88 


9.62 
6.93 


19.58 


15.11 

11.48 PF 




IB, 8,1) 
IB. 16. 1) 


6.93 
7.23 


16.56 
17.16 


11.48 
12.09 


7.23 
7.53 


16.57 
17.17 


12.09 
12.69 




(B.32. 1) 
IB. 48.1) 


8.42 
9.61 


18.36 
19.57 


13.29 
14.51 


8.44 
9.62 


18.38 
19.58 


13.90 
15.1 1 




IB. 64, II 
IDU.4.4) 


10.80 
6.63 


20.76 


15.72 
10.88 


10.81 
6.92 


20.79 


16.32 
11.48 




IDU,8,4I 
1DU.I6.U) 


6.93 
7.84 


16.56 
17.77 


11.48 

12.69 


7.23 

7.84 


16.57 
17.77 


12.09 

13.29 




IDU.32.UI 
IDU. 48.41 


10.21 
12.60 


20.17 
22.58 


15. II 
17.53 


10.22 
12.60 


20. IB 
22.59 


15.72 
18.13 




IDU, 64, 41 
ID. 4. 4) 


14.40 
6.63 


24.39 


19.34 
10.88 


14.40 
6.93 


24.40 


19.94 

11.48 PF 




ID, 8, 1.1 
(0. 16,4) 


6.93 
7.84 


16.56 
17.76 


11.48 
12.69 


7.23 

7.84 


16.57 
17.77 


12.09 
13.29 




ID, 32, 4) 

id.48.4) 


10.21 
12.60 


20.17 
22.58 


15. II 
17.53 


10.22 
12.60 


20.19 
22.59 


15.72 
18.13 




ID. 64. 4) 


15.01 


24.99 


19.94 


15.00 


25.00 


20.55 




INVERT SIGN OF 


INSTRUCTION 












IBU. 1,8) 
IBU.8.8) 


7.23 
7.23 


17.16 


12.09 
12.09 


7.53 
.. . _ I.5J_ 


17.17 


12.69 
12.69 




IBU, 16,8) 
IBU.32.8) 


8.42 
10.80 


18.36 
20.78 


13.30 
15.72 


8.44 
10.8) 


18.38 
20.79 


13.90 
16.32 




IBU, 48, 8) 
IBU. 64. 8) 


13.20 
12.31 


23.18 
22.95 


18. 13 
17.22 


13.20 
12.31 


23.20 


18.74 
17.83 




(B.i.n 
IB, a, i) 


6.63 
6.93 


16.56 


10.88 
M.49 
12.09 
13.30 


6.92 
7,23„ 

7.53 

8.44 


_ L6,iL 


11.48 PF 
12.09 




IB. 16.1) 
IB. 32. 1) 


7.23 
8.43 


17.16 
18.36 


17.17 
18.38 


12.69 
13.90 




IB. 48,1) 
16,64. 1 ) 


9.62 
10.80 


19.57 
20.78 


14.51 
15.71 


9.62 
10.61 


19.58 
20.79 


15.) 1 

16.12 _ _. _ __._ . _ _ 




IDU, 4, 4) 
IDU.8.4) 


7.23 

8.42 


18.36 


12.09 
13.3Q 


7.53 

8.44 


18.38 
20.79 
25.60 


12.69 
13.90 




(OU. 16.4) 
IDU.32,41 


10.80 
15.60 


20.77 
25.59 


15.72 
20.55 


10.81 
15.61 


16.32 
21.15 




IOU.48.4) 
I0U.64.4I 
10.4. 4) 
10.8.41 


20.40 

19.51 

6.63 

6.93 


30.4 1 
30.78 

16.56 
17.77 
20.17 


25.38 
24.48 
10.88 
11.48 


20.40 

19.51 

6.93 

7.21 


30.43 
30.80 

._J.6j.57_ 


25.98 

25.08 .... 




11.48 PF 
12.09 




10.16.4) 
(0.32.4) 


7.84 
10.21 


12.69 
15. 11 


7.84 
10.22 


17.77 

20. 19 


13.30 
15.71 




ID. 48. 4) 
ID. 64. 4) 


12.60 
15.01 


22.58 
24.99 


17.53 
19.95 


12.60 
15.01 


22.59 
<_5.fi 1^ 


18.13 
P0.55 

















VFL INSTRUCTION *MG 



NO FORWARD I NO 



DIRECT ADDRESSING 



OFFSET 



INSTRUCIION AI FUEL WORD ADDRESS 







NO 


INDEXING 








INDEXING 






LXIERNL 


tXTERNL 


I-BOX 


1NTERNL INTERNL 


EXTERNL 


EXIERNL 


I-BOX INTERNL INTERNL 






OPERAND 


MB XOVR 


OPERAND 


OPERAND MB XQVR 


OPERAND 


WB XOVR 


OPERAND OPERAND V*B XQVR 




ibu, i.ai 


U.20 
14.36 




14.20 




14.82 
14.82 


6.77 


4i22_ - - 




iau,a,ai 


6.32 


•4.36 




4.36 




IBU, 16, 8) 


U,96 


6.4Q 


4,26 




■♦,96 


6.81 


4,96 




IBU. 32. 8) 


6. 16 


7.37 


6. 16 




6. 16 


7.37 


6. 16 




IBU, 48, 8) 


7,36 


8.56 


I«36__. 




7.16 


a«56 


7,36 




IBU, 64, 8) 


8.'j6 


9.76 


8.56 




8.56 


9.76 


6.56 




1 B, 1 1 1 ) 


1.20 
14.96 


6.39 


4,2Q .. . 
M.96 




•4.82 




_ 4,22 




IB, 8, 1) 




14.96 


6.81 


4.96 




ID, 16, 1) 


5.56 


6, 78 


i.56 




5,5.6 


6,92 


5.56 ..- 




IB, 32, n 


6./6 


7.96 


6.76 




6.76 


7.96 


6.76 




IB, '(8, 1 ) 


7.96 


9,17 


Ute. 




7.96 


.9* 16 


7.96 




IB, 64, 1) 


9. 16 


10.36 


9. 16 




9. 16 


10.36 


9. 16 




IDU, 4, 4 1 


4.47 




M. 1*7 




4.82 




4.47 


. _ 


IDU, 8, 4 I 


5.09 


6.47 


5.09 




5.09 


6.84 


5.09 




(DU, 16,14) 


6,30 


_ 7.5Q 


_. 6,30 




6,10 


7,51 


6,30 




(DU.32.i4) 


8.i*0 


9.90 


8.70 




8.70 


9.90 


8.70 




JJJ.U,48,4) 


1 !, 10 


12,30 


11,10 




11,10 


. 12,30 


11.10 .. _ 




IDU, 64, 4) 


13.50 


14.70 


13.50 




13.50 


14.70 


13.50 




ID, 4, 4) 


14.20 




4.20 




4,82 




4,22 




ID,8,i4) 


5.07 


6.U6 


5.07 




5.07 


6.83 


5.07 




ID, 16.'*! 


6,30 


7,50 


6,30- 




6,30 


7,51 


6,30 ....... - 




(D, 32, 4) 


8.70 


9.90 


8.69 




8.70 


9.90 


6.70 




IQ,48,4) 


1 1.10 


!2,3Q 


11,10 




11,10 


12,30 


11,10 




ID, 6M.14 ) 


13.50 
INSTRUCT IC 


IU.70 


13.50 




13.50 


14.70 


13.50 




INVERT SIGN OF 


)N 














IBU, 1,8) 


14.20 




4.20 




U.B2 




4.22 




IBU, 8, 8) 


14.36 


6.32 


14.36 




4.82 


6,77 


4,36 




IBU, 16,8) 


14.96 


6.U0 


14.96 




4.96 


6.81 


4.96 




IBU, 32,8) 


6. 16 


7.37 


6. 16 




6. 16 


7.37 


6. 16 




IBU, 148, 8) 


7.36 


8.56 


7.36 




7.36 


6.56 


7.36 




IBU, 64,8) 


9.00 


10.20 


9.00 




9. 00 


!Q,2Q 


9,00 




IB, 1, 1) 


i).20 




U.20 




4.82 




4.22 




iBj8 t it 


M.96 


6.40 


14.96 




4.96 


6.81 


4,96 




IB, 16, 1) 


5.66 


6.78 


5.56 




5.56 


6.92 


5.56 




IB, 32, 1 1 


6.76 


7.96 


6.76 




6.76 


7.96 


6.76 





18,48, 1) 


7.96 


9. 17 


7.96 




7.96 


9. 16 


7.96 




IB, 6i4, I) 


9.60 


10.50 


9.60 




9.60 


10,50 


9,60 




(DU.U.i*) 


14.1)7 




»4. M7 




4.82 




4.47 




IDU t 8.4l 


5.09 


6.47 


5.09 




5.09 


6.84 


5.09 




IDU, I6,l4) 


6.30 


7.50 


6.30 




6.30 


7.51 


6.30 




(DtJ.32.i4) 


8.70 


9.90 


8.70 




8.70 


9.90 


8.70 





IDU, 148,14) 


1 1. 10 


12.30 


1 1. 10 




1 1. 10 


12.30 


1 1. 10 




IDU, 64,14) 


13.80 


*0I« 


13.80 




13.80 


»0I» 


13.80 




ID, 14,14) . 


U.20 




14.20 




4.82 




4.22 




ID, 8,14) 


5.07 


6.I46 


5.0/ 




5.07 


6.83 


5.07 




ID, 16,4) 


6.30 


7.50 


6.30 




6.30 


7.51 


6.30 




ID, 32,14) 


8.70 


9.90 


8.70 




8.70 


9.90 


8.70 




ID.U8.l4) 


II. 10 


12.30 


1 1. 10 




1 1. 10 


12.30 


11.10 




ID,64j4l 


13.80 


II4./I 


13.80 


-- -■ - 


1 3.80 


14.70 


13.80 


111 



112 



VFL INSTRUCT! Q!l HtHC 



m E£RJ*ARQING 



DIRECT ADDRESSING. 



OFFSET 



INSTRUCT I OK ALFJILI .MQfiD .ADDRESS 



NO INDEXING 



INDEXING 



IBU, 1.8 ) 



EXTERNL EXTERNL I-BOX INTERNL INTERNL 
.. OPERAND W B X OV R__ OPER AND OP ERAND __W B XQYJL 

6.63 10.68 



EXTERNL ExrERNL I-BOX INTERNL INTERNL 
OP ERA ND WB XOV R OPERAND OPERAND MB XOVR 



6.92 



I 1.148 



(BU.8.81 
IBU , 16.8) 
IBU, 12,81 



IBU, 64, 8) 
-JB, l ,|l 



6.63 

7.84 

9.61 
6.63 



15.95 
16.56 
17.77 



10.88 
■ I UH9 



12.69 

13,90 



6.92 
1*21. 



15.97 
JJ>,11 



ii.ua 
.i2,ai_ 



19.57 



ib, a, n 

JJu.16.ilL 

IB, 32, I) 

JAi4fl*.LL 



IB, 64,1) 

<pu,4,4> 



<DU,8,4I 
-_LBU*J6iJLi.. 

(DU, 32,41 
^IDU^JifiiAL 

I DO, 64, 41 

(D.4.4) 



6.93 
__L*21. 

6.42 
.9_*4L 
10.80 
. 6,63 



16.56 
ALA(l 



14.51 

'Q«88 



18.36 

..-2H,H_ 

22.28 



I 1.48 
12,09^ 



7.84 
9 A Q3 
9.62 
<>.92 



17. 



77 

.9JL 



19.58 



13.29 



7.23 



15.1 I 
1 1,48 



6.93 

7.84 

10.21 

±2,60. 

14.40 

6.63 



16.56 
17.77 
20. 1 7 
22.58 
24.39 



13.30 

JJu5fi_ 

15.72 

1Q-.36 



16. 
AL, 



57 
_LL 



12.09 
J2*.69_ 



8.44 

-A»i)2 

10.81 

_iu.9_l. 



18.37 

20 ,14 

22.29 



13.90 
15,11, 
16.32 
11.48 



ID, 8, 4) 
Ifljl6t4i ..... 
(0,32,41 
JPj-4Hi4_L. 
10,64,41 



11.46 
-UU&9- 

15.11 
-LL..SJ 

19.34 
10.88 



7.23 

J,a4 

10.22 

12,6(1. 

14.40 

6.92 



16.57 
.11,71 



20. 18 

_22,ii9._ 

24.40 




6.93 

...JUAH. 
SO. 21 
12.M 
15.00 



16.56 
11,7 7 
20.17 

22*51 
24.99 



11.48 
12,6S_ 
15.11 
1I*_5J_. 

19.94 



7.23 

_.1,M_ 

10.21 

12.6JQ 

15.01 



16.57 
11.11 
20. 18 
22m5S 
25.00 




INVERI SIGN OF INSTRUCTION 



IBU, 1,8) 
IflUiiiiflJ 
IBU, 16,81 
1BU,32.8( 
IBU, 48, 81 
IBU, 64, 8> 
IB. 1,1) 
tfiiB, U 
IB, 16, I) 
IB. 32, I) 
<B, 48, 1) 
IB,64 t li 
(DU.4,41 
iDUj.8,4) 
CDU, 16,41 
(DU. 32.41 



1DU, 48,4) 
(DU.6U. 4) 
ID, 4,4! 
'0,8,41.. 
ID, 16,41 
ID. 32.4) 
ID, 48, 41 
ID. 64, 4) 



7.23 

7 ,21 

8.42 

LO^flO. 



ALl.Hi. 

18.36 

-20WJL 



12.09 
12,09 
13.29 
15.72 



13.20 

15.00 

7.23 

fl,42_ 
9.61 
12.00 



23. 18 
24.95. 

I8js36_ 
19.57 
21.98 



14.40 

16,80 

7.23 

-8.42 
10.80 
15.61 



24.39 
26.79 

18.36 
20.7 7 
25.59 



18. 13 
19.9k 
12.09 
13.29 
14.51 
Ai>±22- 



7.53 

.1,51 

8.44 



.11,11. 



12.69 
12^6.4. 



19.34 
21.76 

12.09 
13.30 
15.72 

20.55 



13.20 
15.00 
7.53 
8.44 
. 9.62 
12.01 



18.37 
2Q.79 
23.20 
.25.00 

18.37 
19.58 
21.99 



13.90 
16.31 



18.74 

2Q.55_ 

12.69 

I3,_90_ 

15.1 I 

17.53 



14.41 
16.80 
7.53 
8.44 
10.81 
15.61 



24.40 
26.8J. 

IB. M 
20.79 
25.61 



20.40 
24.60 
7.23 
8.42 
10.80 
15.61 



30.41 
JlL.62 

18.36 
20.7 7 
25.59 



19.94 
2Z.lt> 
12.69 
13.90 
16.32 
21. 15 



25.38 

29.61 

12.09 

13.29. 

i 5. 72 

20.55 



20.40 
24.60 
7.53 
8.44 
10.81 
15.60 



30.43 
34,64 

18.37 
20.79 
25.61 



25.98 
30.2 1 
12.69 
13.90 
16.32 
21. 15 



20.40 
25.21 



30.41 
35.22 



25.38 

30.22 



20.40 
25.21 



30.43 
35.25 



25.98 
30.92 



VFL INSTRUCTION 


L 




NO FORWARDING 


DIRECT ADDRESSING 


OFFSf-T 


INSTRUCTION AT FU1 ( WORD ADDRESS 
























NO 


INDEXING 






INDEXING 






EXTERNL 
OPERAND 


EXTERNL 
MB XOVR 


I-BOX INTERNL 
OPERAND OPERANO 


INTERNL EXTERNL 
WB XOVR OPERAND 


EXTERNL 

WB XOVR 


I-BOX INTERNL INTERNL 
OPERAND OPERAND MB XOVR 




(BU. 1.8) 


4.20 




4.20 


4.82 




4.22 




(Bu.a.ai 

IBU. 16.8) 


4.20 
U.80 


6.32 
6.32 


4.20 
4.80 


4.82 
4.82 


6.77 
6.77 


4.22 
4.80 




tBU.i2.8) 
IBU.U8.8I 


6.00 
7.20 


7.21 

8.40 


6.00 
7.20 


6.00 
7.20 


7.21 
8.40 


6.00 
7.20 




(BU,64,8> 
<B. 1. I) 


8.40 
4.20 


9.60 


8.40 
4.20- 


8.40 
4.82 


9.60 


8.40 
4.22 




(B.8.II 
IB. 16. 11 


4.80 
5.40 


6.32 
6.62 


4.80 
5.40 


4.82 
5.40 


6.77 
6.92 


4.80 
5.40 




(B.32,1) 
(B.48.11 


6.60 
7.80 


7.80 

9.00 


6.60 
7.80 


6.60 
7.80 


7.80 
9.00 


6.60 
7.80 




(8,64, It 
IOU.it. 4) 


9.00 
4.20 


10.20 


9.00 
U.20 


9.00 
4.82 


10.20 


9.00 
4.22 




<DU,8,4) 
IDU.I6.U1 


4.80 
6.00 


6.32 
7.21 


4.80 
6.00 


4.82 
6.00 


6.77 
7.21 


4.80 
6.00 




IOU.32.UI 
(DU.U8.U) 


8.40 
10.80 


9.60 
12.01 


8.40 
10.80 


8.40 
10.80 


9.60 
12,01 


8.40 
10.80 




(DU,64,4) 
ID.U.U) 


13.20 
4.20 


14.40 


13.20 

4.20 


13.20 
4.82 


14.40 


13.20 
4.22 




(D,8,4) 
ID. 16.4) 


4.80 
feiQa. 


6.32 
7.21 


4.80 
6.00 


U.82 
6.00 


6.77 
. 7*21 


4.80 

6,00 




IO.32.UI 
(D.UB.Ut 


8.40 
_ l(U80_.. 
13.20 


9.60 
L2.J31 


8.40 
10.80 


8.40 
10.80 


9.60 
12.01 


6.40 
10.80 




(0,64.4) 


14.40 


13.20 


13.20 


14.40 


13.20 




INVERT SIGN OF 


INSTRUCTIC 

4.20 
4.20 


IN 












(BU, i.ai 

(BU.8,8) 


_ _ 6.3i 


4.20 
4.20 


4.82 
4.82 


6.77 


4.22 
. „4...22_ _- . _ _ 




(BU, 16,81 
IBU. 32. 81 


4.80 
6.00 


6.32 
7.21 


4.80 
6.00 


4.82 
6.00 


6.77 
7.21 


4.80 
6.00 




IBU.U8.8t 
IBU, 64. 8) 


7.20 
8.40 


8.40 
9.60 


7.20 
8.40 


7.20 
8.40 


8.40 


7.20 
8.40 




IB, 1,1) 
IB, 8, 11 


4.20 
4.80 


6.32 


4.20 
4.80 


4.82 
4.82 


6.77 


4.22 
4.80 




IB, 16,1) 
(8,32, 1) 


5.40 
6.60 


6.62 
7.80 


5.40 
6.60 


5.40 
6.60 


6.92 
7.80 


5.40 
6.60 




(B,U8. it 
(B.6U. 11 


7.80 
9.00 
4.20 
4. BO 


9.00 
10.20 

6.32 


7.80 
9.00 
4.20 
4.80 


7.80 
9.00 
4.82 
4.82 
6.00 
8.40 


9.00 
10.20 


7.80 
9.00 




(OU.U.UI 
(0U.8.UI 


6.77 
7.21 

9.60 


4.22 
4^80 




IDU, 16, U) 
IDU.32.U1 


6.00 
8.40 


7.21 

9.60 


6.00 
8.40 


6.00 
8.40 




(OU.UB.U) 
(DU,6U,U) 


10.80 
13.20 


12.01 
6.32 


10.80 

13.20 

4.20 

4.80 


10. BO 

13.20 

4.82 

4.82 


12.01 

14.40 

6.77 


10.80 
13.20 




(D.U.U) 
(O.B.U) 


4.5o 

4.80 


4.22 

4.80 




ID, 16, 41 
(0.32,4) 


6.00 
8.40 


7.21 

9.60 


6.00 
8.40 


6.00 
8.40 


7.21 

9.60 


6.00 
8.40 




(0,48,41 
ID, 64, 41 


10.80 
13.20 


12.01 
14.41 


10.80 
13.20 


10.80 
13.20 


12.01 
14.40 


10.80 

13.20 . . 
















113 





114 



VFL INSTRUCTION LWF 



NQ FORWARDING 



DIRECT ADDRESSING 



OFFSET 



1 N STRUCT I QN. AT „EUL.L__M0J1Q AD_DB£SS. 



NO INDEXING 



INDEXING 



EXTERNL EXTERNL I-BOX INTERNE INTERNL 
OPERAND WB JK0VR . OPERAND OPERANO__.JB...XOVR 



EXTERNL EXTERNL I-BOX INTERNL INTERNL 
OPERAND WB XOVR ..._ .OPERAND OPERAND WB XOVR 



( BU . I . 8 I 



4.20 



IBU.8,81 
(BU. 16.8) 
(BU.32.31 
_1B.Uj.4JL.8J__. 
(BU.64,81 
IB. I. I) 



(B.8. 1) 
.i____] ]_.. 
(8.32. I) 

(B,64, I) 
(OU.4.4) 



4.20 

_4,e_ 

6.00 

.._Z,2Q. 

8.40 

4.2Q 



6.32 
6,i2 

7.21 
.a__i. 

9.60 



4.2 



(DU.8,41 
iDUiittiLL 
(DU, 32.4) 
lPU,4_iJ_ 
(DU, 64,41 
(D.4.4) 



4.80 
i*4Jl„ 
6.60 
J-flQ. 
9.00 
M.2 Q . 



6.32 

..6*42... 

7.80 

______ 

10.20 



4.20 

..4__q 

6.00 
.._,_!_ 

8.4.0 
4.20 



4.80 
..____. 



6.60 
.___ 



ID, 8, 4) 

1_U___L. 
(D, 32.41 

i_ ___•._.... 
(0,64,4) 



4.80 
6.QQ 
8.40 

.j___l 

13.20 
4.20 



9.00 

_____ 



6.32 

....__.__ 

9.60 

.12*0.1 
14.40 



4.80 
fe.00 
8.40 

.tc___ 

13.20 



4.80 
. 6.0JL 

8.40 
______ 

13.20 

t.2 



_4.82. 



4.82 
__.__2... 

6.00 
Jt_2Q... 

8.40 
_______ 



4.82 

5,4Q 

6.60 

J. * 8Q 



9.00 
_____ 



6.32 

1,2 i 

9.60 

12.Q1 

14.40 



4.80 

6,Qfi 

8.40 

iQ,8Q 

13.20 



4.82 
_ 6.QQ 

8.40 
iiLtJQ 
13.20 

■*«82 



6.7? 

_•...__. 

7.21 

.._.__. 
9.60 



___2_ 



6.77 

6.92.. 

7.80 

...___. 

10.20 



4.22 
4.8Q 
6.00 

..Z...2.Q... 
8.40 

_______ 



6.77 

7 .21 

9.60 

J.2..0J 

14.40 



4.80 
__..__. 
6.60 
1.85 
9.00 
M,2Z 



4.80 

__6,Q_.. 

8.40 

-Q___ 

13.20 

^4.22 



4.82 

6 .50 

8.40 

IQ.fiQ 

13.20 



6.77 

7_2J 

9.60 

12,01 

14.40 



4.80 

6,ao. 

8.40 
IQ.flQ 
13.20 



INVERT SIGN OF INSTRUCTION 



(BU.1,8) 

isy.e.fl! 

(BU, 16.8) 
<B-.3 2._JL 



(BU.48,8) 
(BU,64,(J) 

IB. i. i) 

(B.a.Ji 

(B, 16, II 
(8 .32. 1 >__ 

(B.4B, II 
J 8,64^1 ) 
(OU.4,4) 
(DUjJj4J 
IDU. 16,41 
(0U t j2,4) 



4.20 
4,20 
4.80 
6.Q0 



6.32 
__,__ 



IOU.48,4) 
IfiUj64.4) 
ID, 4,4. 
tOiJ«4) 
ID. 16,4) 
10.32.4) 
(0,48,41 
IQj 64.41 



7.20 
8,40 
4.20 
4.8Q 
5.40 
_____.. 



7.80 
9,00 
4.20 
4,B0 
6.00 
fl.40 
10.80 
13.20 
4.20 
4.80 
6.00 
8.40 



10.80 
13.20 



8.40 
9,6Q 

6,3.2 
6.62 
7.80 



9.00 
10,20 

6.32 
7.21 
9.60 

12.0! 

14,40 

6.12 
7.21 

9.60 



4.20 
.4,20 
4.80 
6.0Q. 



12..0! 

14.41 



7.20 
fl.kO. 
4.20 
4,i_ 
5.40 
6.60 



7.80 
9.00 
4.20 
4.80 
6.00 
_8.40 



10.80 

13.20 

4.20 

i.eo 

6.00 
8.40 



10.80 
.___.__. 



4.82 
4,82 
4.82 
6.Q Q. 



7.20 
8.4Q 
4.82 
4,82 
5.40 
_____ 



6, 77 
6.77 
7.21 



7.80 
9.Q0 
4.82 
4.82 
6.00 
8.40 



8.40 

9,60 

6,77 
6.92 

7.80 



4.22 
4.22 
4.80 

JuJKL 



7.20 
8,441 

4.22 
4 , 80 
5.40 
6.60 



9.00 
10.20 

6,77 
7.21 

_9.frO 



7.80 
9.QQ 
4.22 
4,80 

6.00 
A . 40 



10.80 
13.20 
4.82 
4.82 
6.00 
8.40 



12.01 

14,40 

6.77 
7.21 

9.60 



10.80 
13.20 



22 

80 
.00 



8.40 



10.80 
!3. 20 



12.01 
1. 4 . 40 



10.80 
13,20 



Jtf L I N S 1 .BUC.fi ON- If I 



JIO-XQRUARDING 



DIRECT ADDRESSING- _ Off SET 0. 



INSIRUCIIOW AJ _EUil ...WORD ADDRESS 



NO INDEXING 



INDEXING 



EXTERNL 
JlPiRAM 



EXTERNL 
JA& XOVS.. 



1UU 



1.81 
,8,8) 



±ls2Q_ 



l-BOX 
OPERAND 

13.20 



INTERNL 
OPER AND 



INTERN). 
_Mft_J(QlUL 



EXTERNL 
OPERAND 



EXTERNL 
M8 £QV_R 



1BU, 
.-IfiUjl&i&l 

IBU,32»8) 
_lfiU..1fl*ai 

jau,6U,ai 

_IB.». IJ 



13.20 
11*20 



13.20 
13.20. 



14. kl 

14.41 

14.41 



13.20 
13.20 



• 01* 
13.20 



»0I» 



13.20 
13.20 
»0I« 
13.20 



IB, 8, I) 
lfl*16.«ll. 



13.20 
13.20 



tu.m 

lk*kl 



13.20 
J i. 20- 



(B.32, I) 
U.kS.11 
IB, 64, 11 
IP U.4 ,41 



13.20 
13*20. 



14.41 
IJukl 



13.20 
U*20._ 



oOI» 

19. 81 



*oi« 



«0I" 
19.61 



IDU.8,41 
..lflUj..l.6«Jll- 
IDU, 32,41 
IDU .48.41 
IOli.6H.UI 
10,4,4) 



19. 81 

19,£1_ 

19.81 

24.60 
19.81 



21.01 I9.BI 

^J^^LI L2*81_ 

21.01 19.81 

.21.0.1 14.A1- 

25.81 24.61 
,19.81 



ID, 8, 4) 

-IfitlAikL. 

ID.32,4) 

10,64,4) 



19.81 21.01 19.81 

19*.fll 21*0J L9.BJ 

19.81 21.01 19.81 

11 .81 21*0.1 L9_*a 1 

24.60 25.81 24.61 



INVERT SIGN Of INSTRUCTION 



1BU.I.8I 

CBUifl.ai 

IBU, 16, B> 

1BU. 32,61 



13.20 

11«2Q_„ 

13.20 

13.20 



.14*4.1 
14.41 
14.41 



13.20 

.13*20^ 

13.20 

13.20 



IEU.48,81 
ifiLU64.fll 
IB. I. II 
JB.8UI __. 
IB. 16, I) 
IB. 32. II 



13.20 

_»flli_ 

13.20 



14.41 



13.20 



UuJil- 



13.20 
J3.2Q 



13.20 
13.2 



IB. 48, I) 
IBaMxU 

IOU.4,4) 

..ifiUtAtia- 



13.20 
» g L» 



14.41 
UuM 
14.41 
« 0I« 



13.20 
13, 2 



19. 81 
19.81 



21. Q! 



I DU, 16,41 
I0U.32.UI 



19.81 

19.81 



21.01 
21.01 



I0U,48,4I 
1DU.64.4I 



19.81 
24.61 



21.01 
.25.81 



13.20 

19.81 
19.81 
19.81 
19.81 



13.20 



I-BOX INTERNL 
_fl.P£8AND._fl PE RAND. 

13.20 



INTERNL 
. «B- JLQViL 



13.20 
li*2tt 



14.41 
lk*.kl 



13.20 
.11.20. 
*0I* 
13.20 



14.41 

,14.41- 

oOI« 



13.20 
.,13.20 

13.20 
._13*2Q- 



*01» 
13. 20 



13.20 

13.20 
13*20-- 



14.41 
lit.M 



14.41 
Ui*kL 



13.20 
13.20 



*01» 
19.81 



»01» 



• 01* 
19.81 



19.81 
19.A1 



19.81 
19..&1 



24.61 
19.81 



21.01 
-21.D1 
21.01 
21 ,Q1 
25.81 



I9 f 81 
14*81 



19.81 

.19,. B 1 

24.61 

19.81 



19. 
J.9_. 



81 

ai 



19.81 
14*41 
24.61 



21.01 

.21.01 

21.01 

21*0 1_ 



25.81 



19.81 
_19*81 

19.81 
-IS* a I 

24.61 



13.20 

13.20 

13.20 

J.3. 20 



Ik.kl 

14.41 

Jk*kL 



13.20 

.13*20 
13.20 
13.20 



3.20 

01* 

3.20 

3,20 

3.20 

3.20 



14.41 
iQ.l«- 



13.20 
» 1 « 



J 4,41. 
14.41 



3.20 

0!« 

9.81 

9.81 

9.81 

lifll. 



19.81 
24.61 



10,4,4) 
(0.8.41 



(0, 16.4) 
ID, 32,4 1 



19.81 
19 .61 



21.01 



19.81 
19.81 



10,48,4) 
10.64,4) 



19.81 

_i?*IL 

IV.BI 
24.60 



21.01 
21.01 



19.81 
19.81 



19.81 

24.61 

19. 8! 

I9.8L 

19.81 

19.81 



14.41 
•01»_ 

.21.01 
21.01 
21. Ql 



13.20 
13.20 
13.20 
13, 20 
13.20 
_»fl l» 
19.81 
19*81 
19.81 
19.81 



21.01 
25.81 



19.81 
24 .61 



_2Jj01. 



19.81 
1 9.8 I 



21.01 
21.01 



19.81 
19.81 



21.01 

25.81 



19.81 
24.61 



19.81 
24.61 



21.01 
25.81 



19.81 
24.61 



115 



116 



VfL JNSIRUCHCW LTRS 



NQ FORWARDING 



DIRECT ADDRESSING 



OFFSET 



INSTRUCTION AT FULL WORD ADDRESS 



NO INDEXING 



i au. I . at 
iBu.a.ai 

(BU_, 16,8) 
(BO, 32, B J 
(BU t >»Bt8.|. 
(BU.64,8) 
(B. I. 1) 

ib.b.ii 

JRtliulL. 
« B , 52 , I ) 
<B«'j8i 1 1 
<B,64, 1) 
(DU, 4,4) 



(DU,8,4I 
IDU, 16, H \ 
(DU.32.41 
(DUj4_8. t 4j 
(0U,64,4) 
U&jJukl 

id, a, i») 

1J5. \tiMA 
ID. 32, it! 
UJ. 1(8,1! 
(0,64,4! 



EXTERNL EXTERNL 
OPERAND MB XOVR 



y«2p_ 

8 3.20 

13.20 

13.20 

12:20 

»0I* 

13.20 



13.20 
13.20 
13.20 

11.20 
• !* 
19.81 



i9„ai 
19*81 
19.81 
19,81 
24.60 

i9.ai 

19.81 

19.81 
19.91 

24-60 



It. HI 
I »t. 41 
IM.it i 
ik-tt! 
«oi» 



I It. HI 

IM.lt I 

I It. 41 

14,4! 
«0I» 

IT. 67 

21.01 



21, 

ai". 

21. 
l\- 

25. 



0! 
HI 

01 

1 
5 
1 



1-BOX 
OPERAND 

13 .20 
13.20 
13.20 
I 3. 20 

iis.20 

»01« 
13.20 



INTERNL 
OPERAND 



INTERNL 
WB XOVR 



13.20 
13,2Q 
13.20 

»0t« 
JJUILL 



19.81 
19, 8 1 
19.81 
19,91 
24.61 
JAdLL. 
19.81 
..1.9*8.1. 
19.81 
13*81 
24.61 



EXTERNL 
OPERANO 

1 3.20 

13.20 

11.20 

13.20 

13.20 

• 01» 

13.20 

13.20 

!i,2Q 

13.20 

1.4.20 

»0I» 

.19.11 
19.81 
19,9! 
19.81 
19,81 
24.60 

- 19.81 .. 



19.81 
19.81 
19.81 
19,81 

24-61 



INDEXING 

EXTERNL I-BOX INTERNL INTERNL 
WB XOVR OPERANJD OPERAND MB XOVR. 



14.41 
14.41 
14.41 
14,41 

•oi* 



14.41 
14,! 41 
14.41 
14,41 
»0|o 

TiTbT 

21. Qi 
21.01 
21,01 
25.81 



21.01 
2I.QI 
2 1.01 
21,01 

25*81 



13.20 

13.20 

11-20 

13.20 

13^0 

• 01* 

13.20 



13.20 
ll,2fl 
13.20 

11,20. 

*0I* 

19.81. 



19.81 
19, 8 J 
19.81 
1.9,41 
24.61 
19,81 



19.81 
19, ai 
19.81 
19,81 

24.61 



INVERT SIGN OF INSTRUCT SON 



(BU, 1,81 
(8U,g,Bt 
(BU, 16,81 

IBU.48,8) 
|BU,64,a) 
IB, I, II 
16,8.11 
(B, 16,11 
lB.ii2j.LL 
(B,48,l) 
IB. 64, I) 
IDU.4,4) 
I PU.-fl •.«.!. 
(DU, 16,41 
1DU-J 52,4) 
IDU, 48,41 
iPU.,64,4) 
10,4,4! 
IP,H,4) 
ID, 16.4) 
ID. 32.4) 
(0,48,4) 
ID, 64,4) 



8 3.20 
13,20. 
J3..20 

13.20 
»Q1» 
13.20 
11, 2Q 
13.20 
.11*24. 
13.20 
»QI« 
19.81 
19,81 
19.81 
19.81 
39.81 
24..60 
19*81 
!9 ? 8) 
19-81 
19.81 
19.81 
24.60 



iy,4i 

14.41 
UuJlL 



14.41 
•01* 

It* 41 

14.41 

jjujll 

14.41 

*Q!« 

21, Ql 

21.01 

21-CLL 

21.0! 

25.81 

21.01 

21.01 
21.01 



13.20 
11,20. 
13.20 
13.20 



13.20 
«Q1» 
13.20 
11* 2Q 
13.20 
. 13,20 
(3.20 
»QJ» 
19.81 
19,81 
19.81 
J9.8L 
19.81 
24,6| 
19.81 
19. Bl 
J9.BJ 
19.81 



13.20 
13,20 
13.20 
.11*20.-. 
33.20 
«Q1* 
13.20 
13,20 
13.20 
13,20 
13.20 
•01 • 
19.81 
19,81 
19.81 
19.81 



21*01 
25.81 



19*81 

21, 6 1 



19,81 

24.61 

S9«8i 

19-81 

19.81 

19.81 

19.81 

24.61 



14,41 
14.41 
-UukL 
14,41 
•Hit 

l!t,.41 

14.41 

-IJuAL 

14«4I 



21.01 
21.01 
-2_L,QJ_ 



2|o01 
25.8| 




13.20 
!i,2Q 
13.20 
13.20 
13.20 

•ai* 

13.20 

13,20 

13.20 

13.20 

13.20 

•flit. 

19.81 

19,8! 

19.81 

li,8JL 

19.81 

24.61 

19.83 

19,8.1 

19.81 

19.81 



19.81 
2H,i>! 



■jtfjL-iMiaucnoN ST, 



NO FORWARD ING 



DIRECT -ADDRESSING 



OFFSET 



INSTRUCTION AT FULL WORD. ADDRESS 



(BU. 1.8) 



(BU,8,8> 

IBU.32,81 
«BU.H8. 81 
(BU.64.8) 
<B,| , 1 ) 



IB, 8,1) 
JL6*L_iLL 



IB. 32, ») 

iaii8-i±L 



IB, 64, II 

tpu.u.m. 



IDU, 8, 41 
IDU. 16. HI 



I0U,32,4) 

tDU,48. 

(DU.64.4) 

<o . 4 ,m 



NO INDEXING 



EXTERNL EXTERNL I-BOX INTERNL INTERNL 
OPERAND WB XOVR OPERAND O PERAND WB XQVJL 



6.63 



10.88 



EXTERNL 
OPE RAN D 

6,92 



INDEXING 

EXTERNL I-BOX INTERNL INTERNL 

Wi-XOVR. _QP£KAHD QPtHAND kB XOVR 

11.48 



6.63 
Jf*9_3_ 



15.95 
16.56 



10.88 

i ma 



6.92 

J_23 



7.84 
9.02 



17.77 

18.97 



12.69 
13.90 



9.61 

6.63 



19.5? 



14.51 

IQ.8B 



7.8i* 

J.Q3-. 

9.62 

6.92 



15.9/ 
16. 5Z- 
IT. 77 

ia.9a 

19.58 



ti.ua 

_u.ua 

13.29 

14. 5 L 

15. It 

ii. ta 



6.93 
____2JL 



16.56 
17.16 



1 1.48 
12.09 



8.142 
_SU6-2_ 



18.36 
19.57 



13.30 
14.50 



10.80 
6.63 



20.77 



15.72 

1 0.88 



7.23 
7*53- 

8.44 

_-3___2... 

10.81 

6.92 



16.57 
17*17 
18.37 
19.5a 
20.79 



12.09 

12.69- 

13.90 

15.11 

16.32 



6.93 
-7. Bt 



16.56 
17.76 



I 1.48 
12.69 




15.11 
. 11.53 

19.3)4 

iQ.ae 



7.23 

__._ 7.84 
10.22 

12 ..6a 

U.>4l 
6.92 



16.57 
1I..IT. 

20.18 
22.59 

214.140 



12.09 
13.29 
15.72 
1_L.1A 
19.914 
I1.1B 



(D.8ti4> 
_ID.l6.iH- 

(D, 32.141 

-_1__*4A.«J-L_ 

ID, 64, 41 



6.93 

7. 84. 

10.21 

I2*6fl 

15.00 



16.56 
_L7_*____. 



II.148 
L2___9- 



20. 17 

__22*__L 

2»4.99 



15. II 

11*53- 

19.91* 



7.23 

Z.B4 
10.22 
12,60 
15.00 



16.5? 
.17.17 

20. 18 
.22.59 

25.00 



12.09 
13.29 
15.71 
1 8. 13 
20.55 



INVERT SIGN OF INSTRUCTION 



(BU. 1,8) 
i_U_8j8J 
(BU, 16,81 
I BU. 32.81 



6.63 
6*63 
6.93 

7.84 



15,96. 
16.56 
17.77 



(BU, 148,8) 
(BU . 614,8) 



(B, I. I) 
JBtBj I) 
IB, 16, II 
IB. 32, I) 



9.02 
9.61 
6.63 
6.93 
7.23 
8.U2 



18.97 
_l»s53_- 

16.56 
17. 16 

18.36 



10.88 
1Q.88 
1 I.I48 
12.69 



13.90 
14.51 
10.86 
I 1,148 
12.09 
13.29 



IB,i48,ll 
IB, 64 , I) 
IDU, 4, 4) 
I DU. 8 ,14) 
(DU, 16, 14) 
I DU. 32, U) 



9.61 
10.80 
6.63 
6.93 
7.84 
10.21 



19.57 
20.77 

16.56 
17.77 
20. 17 



14.51 
15.72 
10.88 
I 1.48 
12.69 
15. II 



(DU,48,4I 
IDU, 64, 4) 
ID, 4,4) 
ID, 8, 4) 
(D, 16,41 
ID, 32,4) 



12.60 

14.40 

6.63 

7.84 
10.21 



22.58 
.24 .3? 

16.56 
17.77 
20. 17 



.17.53 
19.34 
10.88 

n.48 

J2.69 
15. 1 I 



6.92 
6,92 
7.23 

7.84 



15,9 7 
16.57 
17.77 



11.48 
11,48 
12.09 
U.29 



9.03 
9.62 
6.92 
7.23 
7.53 
8.44 



18.98 
19.58 

16.57 
17.17 
18.37 



14.51 
15.1 I 
11.48 
12.09 
J2.69 
13.90 



9.62 
10.81 
6.92 
7.23 
7.84 
10.22 



19.58 
20.79 

16.57 
17.77 
20. 18 



15.1 I 
16.32 
11.48 
12.09 
13.30 
15.71 



12.60 

14.40 

6.92 

7.23 

7.84 

10.22 



22.59 
24.40 

16.57 
17. 77 
20. 18 



18.13 
19.94 
11.48 
12.09 
13.30 
15.71 



ID, 48, 4) 
(0,64,41 



12.60 
15.00 



22.58 
24.99 



17.53 
19.94 



12.60 
15.00 



22.59 
25.00 



IB. 13 
20.55 



117 



VEL INS TRUCTION SRQ 



- __ . ._ ._._ _l\8 

JULEQRMROJNG Q1RECJ ...QQBJL&ilNG __.._ JE£.S£1_._Q . JJiSJRUCTION AT FULL WORD ADDRESS 



NO INDEXING 



INDEXING 



EXTERNL EXTERNL I-BOX INTERNL INTERNL 
OPE RAND W 8 XOVK OPERA ND OPERAND WB XOVR 



IBU, 1.6) 



«Bu,a,ei 

IBU. 16.8) 



IBU, 32, 81 

|Bu t 48,8) 

IBU, 64, 8) 
<B,I,P , 



IB, 8. I) 

JPil6rl 

IB, 32,1 

<B.ua. i 



IB, 6l», I 

J PU.4 ,, 4 ., 



IDU, 8, 4! 
ID U. 16,4 ) 
IDU, 32,4) 
IDU. 48, 4) 
IDU, 64.4) 
ID. 4. 4) 

10,8,4) 

ID , 16, U i 

10,32.4) 

>o.4a.4) 

10,64,4) 



6 .63 



6.63 
4.93 , 



7.84 

9.Q2. 



15.95 
16.56 



9.61 

6.63. 



17.77 

Va,?7_ 



19.57 



6.93 
7, 23. 



8.42 
9,6| 



16.56 
17.16, 



10.80 
ft - 63 



18.36 
J2_5JL 



20.77 




16.56 
17.71 
20.17 

22.58 



24.39 



6.93 

7.64 

10,2 I 

I2.6Q 

15.00 



16.56 
1I_7? 
20. 1 7 

22.56 
24.99 



INVERT SIGN OF INSTRUCTION 



10.88 



10.88 
■ il»4B 



12.69 
13.90 - 



14. &l 
10.83 



11.48 
J2__QJL 



13.30 
14.51 



15.72 

IQ-38 



11.48 
I2_69„ 
15.11 
17.53 



19.34 
10.88 



11.48 
12.69 
15. II 
.17.53. 
19.94 



EXTERNL 
OPERAND 

6.93 



6.92 
.7. 23 



EXTERNL I-BOX INTERNL INTERNL 
HB XOVR OPERAND OPERAND WB XOVR 

11.48 



7.84 
9,03 



15.97 
16.57 



17.77 
JiUSJL 



11.48 
I2.Q9„ 



9.62 

6,92 



13.29 
J4,51 



19.58 



7.23 
______ 



8.44 
9, 62. 



16.57 
L__1I_ 



15.1 I 
11.48 



12.09 
12. 6__ 



10.81 
6.92 



18.37 

1 9.58 



20.79 



13.90 
-L__J_L 



7.23 

______ 

10.22 

12.60 

14.40 

6.93 



16.57 
17.77 

20. 18 
_22i5? 

24.40 



16.32 
■ 1.48 



12.09 
_______ 



7.23 

7.84 
10.22 
12.60 
15.01 



16.57 
17.77 
20. 18 
22. 59 
25.00 



15.72 
18.1 1 
19.94 
11.48 



12.09 
13.29 
15.71 
18. 13 
20.55 



IBU, 1,8) 
IBU. 8, 8) 
IBU, 16,81 
1 BU.32.81 
(BU.48,81 
I BU, 64 , 81 
IB, 1,1) 

i b. a, i) 

IB, 16, II 

IB, 32,1) , 



IB, 48, I) 
IB, 64, I) 

IDU, 4, 4) 
IDU. 8, 4) 
IDU, 16,4) 
IDU. 32.4) 
IDU, 48,41 
tOU ,64,4 ) 
ID, 4, 4) 
_iflx.8j.4J 
ID, 16,4) 
ID. 32,4) 



ID, 48, 4) 
ID. 64, 4) 



6.63 
______ 

6.93 
7.84 



9.02 
9.61 
6.63 
6.93 
7.23 
8.42 



9.61 
10.80 
6.63 
6. 93 
7.84 
10.21 



12.60 

14.40 

6.63 

6.93 

7.84 

10.21 



12.60 
JS.00 



i__9_» 
16,56 
17.77 



18.96 
19.5 7 

16.56 
17.16 
18.36 



19.57 
20.77 

16.56 
17.77 
20.17 



10.88 
10.88 
i 1.48 
12.69 



13.90 
14,50 
10.88 
11.48 
12.09 
13.29 



14.51 
15.72 
10.88 
11.48 
12. 69 
15. II 



22.58 

24.3? 

lto 56 
17.76 
20.17 



17.53 

19.14 
10.88 
I 1.48 
[2.69 
15.il 



22.58 
24.99 



17.53 

19.94 



6.92 
6.92 
7.23 
7.84 



9.03 
9.62 
6.92 
7.23 
7.53 
8.44 



9.62 

10.81 

6.92 

7.23 

7.84 

10.22 

12.60 

14.40 

6.92 

7.23 

7.84 

10.22 

12.60 

15.00 



15.97 
16.57 
17.77 
18.98 
.19.58 

16.57 
17.17 
18.37 



19.58 

20.79 

it,, St 
17.77 
20. 16 



22.59 

2 4.40 

it, 57 
17.77 
20 . 18 
22.59 
25.00 



11.48 
11.48 
12.09 
13.29 



14.50 
15.11 
1 1 .48 
12.09 
12.69 
13.90 



15.1 1 
J6.32 
18.48 
12.09 
13.29 
15.71 



18.13 
19.94 
I 1.48 
12.09 
13.29 
15.71 



18.13 
20.55 



VFL INSTRUCTION M+ I 



NO fQRMAROING DIRECT ADDRESSING OFFStT D INSTRUCTION AI FULL WORD ADDRESS 



NO INDEXING 



INDEXING 



EXIERNL 
OPERAND 



EXTERNL 
WB XOVR 



I-BOX 
OPERAND 



INTERNE 
OPERAND 



INTERNE 
WB XOVR 



EXTERNL 
OPERAND 



EXIERNL 
WB XOVR 



I-BOX INTERNL INIERNL 
OPERANT! PER A.N D . *B XQVR 



(BU.J.B) 



6.33 



10.27^ 



10.88 



IBU, 8,8) 
IBU, 16,81 
IBU, 32, 8) 
IBU, 48,8) 
IBU, 64,8) 
I B. 1, I) 



6.33 
6.33 
6.33 
6.33 
6.33 
6.33 



15.35 
15.36 
15.35 
15.35 
15.35 



10.2? 
,10.28 _ 

10.28 
_IQ...2JL 

10.28 

10.27 



18.8. I) 
IB, 16, I) 
18,32, J ) 
(B,'i8, 1 ) 
IB, 64, I) 
IDU.4.4) 



6.63 
6,63 
6.63 
6,63 
6.63 
6.33 



15.95 
15,96 
15.96 
I5,9£ 
15.96 



10,88 

IQ,8fl 

10.88 

10, M_ 

10.88 

10.27 



(DU.8,4) 
(DU, 16,1*1. 
I DU, 32,i*l 
!QU»4fl,U.l 
(UU, 64.41 
1H*4j.41 _. 



6.36 
Arid 
6.36 
6*36 
6.36 
6.33 



15.42 

15*42.. 

I5.U2 

15.42 

I5.M2 



10. 3* 
1Q.34 
10.34 

.10,.3J»_ 
10.31* 

_LQ,21_ 



ID, 8, 1*1 
!D» |6.i*J 
ID, 32. 41 
iD,U8,|4l 
10,64,41 



6.63 
6-66. 
6.66 
6.66 
6.66 



15.95 
16,02 
16.02 
16.02 
i6.02 



10.88 

10.9"* 
lQ.9k 
10.94 



INVERT SIGN OF INSTRUCTION 



I 



IBU, 1.8) 

iBu,a,8) 

IBU, 16,8) 
IBU, 32,8) 
lBU,48,8> 
IBU, 64, 8) 
(8.1, II 
18,8, I) 
IB, 16, 1) 
IB. 32, I) 
IB. i*8, II 
IB,6l», It 
I DU.it, 41 
IDU,8,4I 

ibu, I6,»*i 

«PU. 32,41 



6.63 
6,62 
6.63 
7.23 



15.9"* 
J5. 95 
17. 16 



10.88 
10-86 
10.88 
12.09 



8.1*2 
9.61 
6.9 3 
6.63 
6.93 
7.8i* 



iou,t*8,m 

a)u,6i*,i*i 

10,1,11 

(5,16(1*) 
ID. 32, I) 
(D.48,4) 
IO,64j4J 



9.02 
JO. 21 
6.63 
7.22 
7.23 
9.61 



18.36 
19,57 

15.96 
16.56 
17.77 



13. 3Q 
It*. 51 
I «.i*8 
10.88 
II. US 
12.69 



18.97 
20,17 

16.81* 
17.16 
19.57 



13.90 
15.11 

10.88 
11.77 
12.09 
14.51 



12,00 

•di* 

6-63 
6.76 
9.61 



21.98 
J4* 39 

15.96 
16.22 
19.57 



16,92 
19.34 
»6l« 
10.88 



II. 15 
14.51 



6.93 
6,92 
6.92 
7.53, 



8.44 
9,62 
7.23 
6.92 
7.23 
7.84 



9.03 
10.22 
6.92 
7.38 
7.53 
9.62 



12.01 
14.40 

»oi» 

6.92 
7.06 
9.62 



15.36 
!5, H 
15.37 
15,37 
15.37 



15.97 
15.97 
15.97 
15.97 
15.97 



15.42 
15.43 
15.43 
15,1*3 
15.43 



15.97 
16,03 
16.03 
16,01 
16.03 



15,95 
15.97 
1I*1L 



18.37 
19,58 

15,97 
16.57 
17.77 



18.98 
20.18 

16.85 
17.17 
19.58 



10.88 
10.88 
10.88 

iQ,aa 

10.88 
10.88 



11.48 
11,'* 9 
11.49 
11,49 
11.49 
10.88 



10.94 
IQ.94 
10.94 
10,94 
10.94 
10,88 



11.48 
11,55 
11.55 
11.55 
11.55 



1 1.48 
11,47 
11.48 



13.90 
15,11 
12.09 
11,48 
12.09 
13.29 



14.50 
(5,71 
11.48 
12.37 
12.69 
15.1 I 



21.99 

24,40 

15.97 
16.24 
19.58 



17.53 

19.94 

»6i» 

11.48 
11.75 
15.1 1 



12.01 
14.40 



21.98 
22.29 



• 6.92 
19.34 



12.01 

H.40 



21.99 
22,3.1 



17.53 
19.94 



119 



120 



VFL JNSTRUCTIQtl K 



NO FORWARDING 



DIRECT ADDRESSING 



OFFSET 



INSTRUCTION AT FULL WORD ADURFV, 



NO INOEXING 



tXTERNL EXTfcRNL 
OPERAND WB XOVR 



IBU, 1,81 



3.61 



(BU.8,8) 
<BU , 16,8) 
IBU, 32,8) 

<BU,64,8I 
lBt» tD 



I-BOX INTERNL INTERNl 
OPERAND OPERAND WB XOVR 

3. 6 J 



18,8, I) 
-JJjliLilL. 

18,32,1) 
-J-Bi'ie_ L LL 
IB, 64, II 
IDU.lt. HI , 



3.61 
Ai2Q 
5.40 
6.60 
7.20 
3.61 



6.17 

6.32 

6.62 

_J 5 80 

8.40 



3.61 
»«.20 
5.40 
^6,.6Q 
7.20 
3.6 1 



4.20 
A, 80 
6.00 
-1m.2SL 
8.40 
3.61 



6.32 
6*A.L 
7.21 

S*AQ 

9.60 



IDU, 8,41 
l-QUjliuAI 
<DU,32,~4} 
JLBLU.A8.iAI 
IDU, 64, m 
IP. 4. 4) 



10,8,4) 
JDj I6jlj) 
ID, 32,4) 
lB.tAB.iA!. 

ID, 64.14) 



4.20 

5.4 

7.80 

-l.Qj.2Q. 

12.01 



4.20 

5. 40 

7,80 

10,20 

12.60 



6.32 

6.62 

9. 00 

li,AB 

13.20 

6,62 

9.00 

11,4.1 

11.85 



4.20 
JuBB 
6.00 
Z-21L 
8.40 
3.6 1 



4.20 

5j«AB. 

7.80 

1B_.2B 

12.01 

3-61 

4.20 

5.40 

7.80 

1B.2Q 

12.60 



INVERT SIGN OF INSTRUCTION 

IBU, 1,81 
iBUf 8 tfl I 
(BU, 16,81 
. _ <BUi32, 8>_ 
(BU, 48,81 
(BU.64,8) 

(B.i.h 

jLBjJjJl 

18,16,1) 
LBt32 t l) _ 

IB, 48, I) 

11,64,1! 

IDU.4,4) 

IDU. B. 4> 

IDU, 16, 41 
<0U ,32i AL 

IDU.48,41 

10Uj64j41 

10,4,4) 

IB,8,A1 

ID. 16.4 1 

10.32.41 

ID.48,(|| 

.... .lflj.4Jui»l 




INDEXING 

EXTERNL EXTERNL I-BOX JNIERNL TnTERNL 
OPERAND WB XOVR OPERAND OPERAND JIB. XOVR, 

4.82 4.22 



4.82 
4.82 
5.40 
6-6Q 
7.20 
4 .82 



6.77 
6.77 
6.92 

_7*ao. 

8.40 



4.82 
A*£2 
6.00 

8.40 



6.77 

7,22 

fl. t AQ_ 

9.60 



4.22 
4.22 
S.40 
Ju60_- 
7.20 
W2 



4.82 
5.4 
7.80 
ia*2B 
12.01 
ft. 82 



6,77 

4l,.92. 

9.00 
11, AQ. 
13.20 



4.22 

JuaoL 

6.00 

Lr2JL 

8.40 

»t22 



4.82 

1*4.0. 

7 = 80 

io..»2a 

12.60 



4.82 
A, 82. 
4.82 
U.82 
4.82 
A.82 
4.82 
4.82 
4.82 

_Ail2 
4. 82 
Aj.82 
4.82 
A, 82 
4.82 

JLtl2_ 
4.82 
•♦•§2 
4.82 
A«82_ 
4.82 

JL«B2_ 
4.82 
•♦•82 



6.77 

i> s 9JL 

9.00 

ll«!*ft 

1 U85 



b,U 

6.77 

feilL 

6.77 

...6.1/. 

6.77 

6_,1I_ 

6c 77 
6,77 

6_,.ZL. 
6.77 
6.77 
6,77 
.6.77 

. A, 11 
6.7 7 
6.77 



4.22 
_5jJUL. 

7.80 
lBj,2fl 
12.01 

U.22 



4.22 
.^juAB 

7.80 
IB .20. 
12.60 



4.22 
Aj.22. 
4,22 
1.2 2 



4.22 
A.22 
4.22 
A.22 
4.22 
-1*22.- 



4.22 

A.22 

4.22 

"t.22 

4.22 

1.22 . 

4.22 

A.22 

4.22 

A.22. 

4.22 

4.2 2 



6.77 
8.12 



4.22 
A*22- 



VFL INSTRUCTION KR 



NO FORWARDING 



Dli'.tCI ADDRESSING 



OFFSET 



INSTRUCTION AT FULL WORD ADDRESS 



NO INDEXING 



INDEXING 



tXTERNL EXTERNL I-BOX INTERf... INTERNL 
;QPERAND WB XQVR OPERAND OPERAND m XOVR 



EXTERNL 
OPERAND. 



EXTERNL 
WB.X.OVR 



I-BOX 
QPLR.Af.C 



INTERNL 
OPERAND 



INTERNL 
hU XOVR 



1BU. l.B) 



3.61 



3.6 1 



U.82 



U. 22 



(BU,8,8) 
1BU, 16,81 
IBU. 32,81 

_i.au.Lkaj.aj. 

(BU.6U.8I 
IB. I. II 



IB, 8. 1) 
16. L&.J1 
(B.32.1) 
..L__j.J____...I.L. 
IB. 6U, I) 
IDU.U.U) 



3.61 
k.2Q 
5.U0 
6,60 
7.20 
3.61 



6. 17 
6,32 
6.62 
7.80 
8.U0 



3.61 
k.2Q 
5.U0 
6.60 
7.20 
3. 61 



U.20 
k,8Q 
6.00 
7,20 
8.1.0 
,3.61_ 



6.32 
6.J__7_. 
7.21 
8. kQ 
9.60 



U.20 
k,8Q 
6.00 
7,20 
B.kO 
3.6. 



IDU.B.Ul 
JP._._.]__.kl. 
(DU,32,U> 
iDU_ikB.kl 
(OU.6U.i4) 
. P.k. uj 



k.20 
_»,kQ, 
7.80 
10.20 
12.01 
3.61 



6.32 

6.62 

9.00 

ll.kl 

13.20 



k.20 
5,kfl 
7.80 
10,20 
12.01 
3.61 



(0,8, it) 
iO-li-ikl 
(0.32.U) 
lD.U6.ut 

(D,6UtU) 



U.20 

5,.kQ 

7.80 

10,20 

12.60 



6.32 

6.62 

9.00 

11. UQ 

I 1.85 



U.20 

_i,kO 

7.80 

10.20 

12.60 



U.82 
k.82 
5.U0 
6.6Q 
7.20 

_k___a2_ 



6.77 
6.77 
6.92 
7.81 
8.U0 



U.22 
k,22 
'j.UO 
6.60 
7.20 
k.22. 



U.82 

k.82. 

6.00 

7.2Q 

8.U0 

k. 82 



6.77 
.6.17 
7.22 
B.kO 
9.60 



U.22 
-1.8.0 
6.00 
J.2Q 
8.U0 
k.22 



U.82 
5,k0 
7.80 
10.20. 
12.01 
.U_,i32_ 



6.77 

6,42 

9.00 

11. ki_ 

13.20 



U.22 

5,k0 

7.80 

ID. 20 

12.01 
____k__22_ 



U.82 

5.UQ 

7.80 

10.20 

12.60 



6.77 

6.92 

9.00 

) I . k 1 

I 1.85 



U.22 
...5____Q 

7.80 
IQ.2Q 
12.60 



INVERT SIGN OF INSTRUCTION 



IBU, 1,8) 

lau.a.ai 

(BU, 16.8) 
IBU. 32. 81 



IBU.U8.8I 
<BU«64,8> 
( B , 1 . 1 1 
<8(8, I) 
IB, 16, II 
(B.32.1 ) 



(B.UB, II 
IB.6U t I I 
IDU.U.U) 
10U,B,4I 
<DU. 16, Ul 
IDU . 32, U) 



IDU,U8,U) 
I0U.6U.U) 
I D , U , U ) 
(D.8.U) 
10, I6.U) 
ID, 32, 'i) 



(D.U8.U 1 
|D,6U,U) 



U.20 
3,6! 
3.61 
3.61 



3.61 
3.61 
U.20 
U.20 



20 

20. 
20 
20 
6 1 



3.61 
3.61 
3.61 
3.61 
3.61 
U.20 
U.20 
U.20 
U.20 



U.20 
U.20 



6.17 
6. 17 
6. 1 7 



6.17 
6, .7 

6.32 
6.32 
6.32 



6.32 
6.32 

6. 17 
6. 17 
6. 17 
6.32 

<>• '7 

6.32 
6. 32 
6.32 



6.32 
8.UI 




U.20 
U.20 
3.61 
3.6) 
3.61 
3.6 1 
3.6 1 
3.61 
U.20 
U.20 
U.20 
U.20 



U.20 
U.20 



U.82 
k,82 
U.82 

_A._a_t. 

U.82 
U.82 
U.82 
U.82 
U.82 
Ji.82 



U.82 
U.82 
U.82 
U.82 
U.82 
k__.82_ 
U.82 
U.82 
U.82 



.82 
.82 
.82 
.82 



6.77 
6.77 
6.77 



6.77 
6,77 

6.77 
6.77 
6.77 



6.77 
6,77 

6.77 
6.77 
6.77 



k.82 



6.77 
6.77 

6.77 
6.77 
6. 77 
67 7 7 
8.72 



U.22 

U.22 

U.22 

_JL_22_ 



U.22 

u,22 
U.22 
U,22 
U.22 
U.22 



U.22 
U.22 
U.22 
k.22 
U.22 
U.22 



.22 
.22 
,22 

,22 
,22 
.22 



U.22 
U.22 



121 



122 



VFL INSTRUCTION KE 



NO FORWARDING 



DIRECT ADDRESSING 



OFFSET 



INSTRUCTION AT FULL WORD ADDRESS 







NO 


INDEXING 






INDEXING 






EXTERNL 


EXTERNL 


I-BOX INTERNL INTERNL EXTERNL 


EXTERNL 


I-BOX INTERNL INTERNL 




OPERAND 


MB XOVR 


OPERAND OPERAND MB XOVR OPERAND 


WB XOVR 


OPERAND OPERAND *& XOVR 


IBU, 1.81 


3.61 
3.61 




3.61 


4.82 




4.22 




IBU.8.81 


6. 17 


3.61 


4.82 


6.77 


4.22 


™" """ " ■ 


IBU, 16,81 


4.20 


6.32 


4.20 


4.82 


6.77 


4.22 




IBU, 32,81 


5.40 


6.62 


5.40 


5.40 


6.92 


5.40 




(HU,48t8i 


6.60 


7.80 


6.60 


6.60 


7.81 


6.60 




JBU.6U.HI 


7.20 


6.40 


7.20 


7.20 


B.40 


7.20 




IB. 1.1) 


3.61 




3.61 


4.82 




4.22 




IB, 8, 1) 


4.20 


6.32 


4.20 


4.82 


6.77 


4.22 




ia.ti6i.ij. 


4.8Q 


6.47 


...4,80 ..... 


4.82 


A, 7.7 


•♦,10 




(B.32, II 


6.00 


7.2 1 


6.00 


6.00 


7.22 


6.00 




IB.UB, 1 I 


7,20 


.6,40 


Z»20 


7,20 


fi, 40 


7,20 




18,64, II 


6.40 


9.60 


B.40 


8.40 


9.60 


8.40 




I0U.4.4) 


3.61 




3.61 


4.82 




4.22 




IDU,8,4I 


4.20 


6.32 


4.20 


4.82 


6.77 


4.22 





jfiy*jkt.»n 

I0U,32,41 


5. 40 

7.80 


6.62 
9.00 


5.4Q 
7. BO 


5,40 
7. BO 


6.92 
9.00 


5..4.Q 
7.60 




... .IJJUiASiUJ 


IQ.2Q 


i 1.4 ! 


....UL.2SL 


10,20 


..11. <*Q. 


10,20 




(DU.64,4) 


12.01 


13.20 


12.01 


12.01 


13.20 


12.01 




10.4.4) 


Ji-J>L . 

4.20 




3.61 


4.82 




4.22 




10,8,41 


6.32 


4.20 


4.82 


6.77 


4.22 




ID, 16,4) 


5.40 


6.62 


5.40 


5.40 


6.92 


5.40 




ID, 32,41 


7.80 


9.00 


7.80 


7.80 


9.00 


7.80 




10,48,41 


10.20 


II.4Q 


10,20 


10.2Q 


11,41 


10.20 




(D, 64, 1*1 


12.60 11.85 
INSTRUCTION 


12.60 


12.60 


1 1.85 


12.60 




INVERT SIGN 01 










IBU, 1,8) 


4.20 




4.20 


4.82 




4.22 




IBU, 8,8) 


3.6! 


6. 17 


3.61 


4,82 


6.77 


4,22 




IBU, 16,8) 


3.61 


6. 17 


3.61 


4.82 


6. 77 


4.22 




(BU.32,8) 


3.61 
3.61 


_6-J7 
6. 17 


3,6 1 


4.82 


6.77 


4.22 




(BU.UB, 8) 


3.61 


4.82 


6.77 


4.22 





IBU, 64, 8) 


3.61 


6,17 


3,6 1 


4,82 


6,77 


4.22 




IB.l, I) 


4.20 




4.20 


4.82 




4.22 




JBtJ, J) 


4.20 


6,12 


4,2Q 


4,82 


6.77 


4,22 




IB, 16, 1) 


4.20 


6.32 


4.20 


4.82 


6,77 


4.22 




IB. 32. 1) 


4.20 
4.20 


6.32 


<».20 ._ 


4.82 
4.82 


6.77 
6.77 


4.22 




IB, 48, II 


6.32 


4.20 


4.22 


" "" 


IB, 64, 1) 


4,20 


6,32 


4,20 


4,82 


6.77 


4.22 




(DU,4,4) 


3.61 




3.61 


4.82 




4.22 




(PU,8,4) 


3.61 


6. 17 


3.6 1 


4,82 


6,77 


4.22 




IOU, 16,4) 


3.61 


6. 17 


3.61 


4.82 


6.77 


4.22 




I0U,32,4) 


3.61 


6. 17 


3.61 


4.82 


6.77 


4.22 




IDU,48,4i 


3.61 


6. 32 


3.61 


4.82 


6.77 


4.22 




. JDU, 64, 4) 


3.61 


6. 17 


3.61 


4.82 


6.77 


4.22 




ID, 4, 41 


4.20 




4.20 


4.82 




4.22 




.__ 10,8,4) 


4.20 


6.32 


4.20 


4.82 


6.77 


•♦.22 




ID, 16,41 


4.20 


6.32 


4.20 


4.82 


6.77 


4.22 




10,32,4) 


4.20 
4.20 


6.32 
6. 32 


4.20 
4.20 


4.82 
4.82 


6.77 
6.77 


4.22 




10, 48, 4) 


4.22 




10.64,4) 


4.20 


8.41 


4,20 


4.82 


8.72 


4,22 





VFL INSTRUCTION 


KF 


NO 


NO FORWARDING DIRECT ADDRESSING 
INDEX INC. 


Of f-SET 


INSTRUCTION AT EUl L WOKn 
INDEXING 


AoQH 








EXTERNL 


EXTERNL 


l-HOX INTERNL INTERNE EXTERNL 


FXTERNL 


I-BOX IN1EKNL INIERNL 






OPERAND 


WB XQVK 


OPERAND OPERAND WB XOVK OPERAND 


WIS XQVK 


OPERAND OPERAND WD XOVR 




IBU, l,H) 


J. 61 


6.1/ 


^61^ 4.J.A2 

3.61 4.82 


6.77 


. _ k±Z2 _ .._ 




IBU, 8, 8) 


3.61 


4.22 




l8U,i6.B) 


3,61 


6,17 


3,61 4.82 


6.77 


4.22 




IBU.32,8) 


4.80 


6.47 


4.80 4.82 


6.77 


4.80 




JBU.Ufltfl) .. 


4.QQ 


7.21 


6.00 6. 00 


7.22 


6.0Q 




IBU.6i4.at 


7.20 


8.40 


7.20 7.20 


8.40 


7.20 




(B. 1. 1) 


3.61 




3.6 1 4.82 




_ Ji*Z2 _.. 




IB. 8, t) 


3.61 


6. 17 


3.61 4.82 


6.77 


4.22 




_ Jfl.Uill 


4.20 


6,32 


A.20 4.62 


6.77 


4.22 




,0,32, 1) 


5.40 


6.62 


5.40 5.40 


6.92 


5.40 




iftjua, it 


6,60 


f,80 


6,60 6.60 


7,81 


6.60 




<B.6>4, 1) 


7.80 


9.00 


7.80 7.80 


9.00 


7.80 




IDU,l4.i<t 


3.61 




3.61 4.82 




4.22 




tou.a.ut 


3.61 


6. 17 


3.61 4.82 


6.77 


4.22 




1DU.J6.I4! 


4,ao 


6,4.7 


4.*flQ 4,82 


6,7 7 


4,8.0 




IDU, 32,41 


7.20 


8.40 


7.20 7.20 


8.40 


7.20 




„ ifli!.4ji,4! 


9,60 


1Q.8U 


9.60 _ 9.61) 


10.80 


9,60 




IDU.64,4) 


12.01 


13.20 


12.01 12.01 


13.20 


12.01 




10. H.Ul 


ij61 




3.61 4.82 




4,22 




10. 8. 41 


3.61 


6. 17 


3.61 4.82 


6.77 


4.22 




JB. 16.4 ! 


4.80 


6.47 


4,80 "4,82 


6,77 


1,80 




ID. 32, 4) 


7.20 


8.40 


7.20 7.20 


8.40 


7.20 




1C.48.4J 


9,60 


JO.,80 


9,6-0 9,60 


10,80 


9,60 




CO. 64. 41 


12.01 


1 1.41 


12.01 12.01 


1 1.4 1 


12.0 1 




INVERT SIGN OF 


INSTRUCTION 










<BU, 1,8) 


3.61 




3.61 4.82 




4.22 




iBU.8,8) 


3,61 


6. 17 


3-61 "1.82 


6,77 


4,22 




(BU, 16,83 


3.61 


6. 17 


3.61 4.82 


6.77 


4.22 




IBU.32,8) 


3.61 
3.61 


6. 17 


3.61 4.82 


6.77 


_ .. .Ju22_ 




IBU, 48,81 


6. 17 


3.61 4.82 


6.77 


4.22 




IBU, 64, 81 


3.61 


6. 17 


3.61 4.82 


6.77 


4,22 




IB.), It 


3.61 




3.61 4.82 




4.22 




18.8, 1) 


3.61 


6. 17 


3.61 4.82 


6./ 7 


4,22 




(B, 16.1) 


4.20 


6.32 


4.20 4.82 


6.77 


4.22 




IB. 32, it 


4.20 
4.20 


6.32 
6.32 


4.20 4.82 
4.20 4.82 


6.77 


4.22 




IB, 48, 1) 


6.77 


4.22 




IB. 64. 11 


4.20 


ti.i2 


4.20 4.82 


6.77 


4,22 




IOU, 4, 4) 


3.61 




3.61 4.82 




4.22 




1 OU 1 8 , 4 I 


3.61 


6. 17 


3.61 4.82 


6.77 


4.22 




IOU. 16.4) 


3.61 


6. 17 


3.61 4.82 


6.77 


4.22 




IDU, 32,41 


3.61 


6. 1 7 


3.61 4.82 


6.77 


4.22 




IOU.48,4) 


3.61 


6. 32 


3.61 4.82 


6.77 


4.22 




IOU. 64, 4) 


3-61 


6. 17 


3.61 4.82 


6.77 


4.22 




ID, 4. 4) 


3.61 




3.6 1 4.82 




4.22 




ID, 8, 4) 


3.61 


6. 17 


3.61 4.82 


6.77 


4.22 




10, 16,4) 


4.20 


6.32 


4.20 4.82 


6.77- 


4.22 




ID, 32,4) 


4.20 


6. 32 


4.20 4.82 


6.77 


4.22 




10.48,4) 


4.20 


6. 32 


4.20 4.82 


6. 77 


4.22 




10,64,41 


4.20 


U.27 


4.20 4.82 


a. 57 


4.22 





123 



124 



V FL INSTRUCTION KFR 



NO FORWARDING 



DIRECT ADDRESSING 



OFFSET 



INSTRUCTION AT FULL WORD ADDRESS 



NO INDEXING 



INDtXING 



IBU, 1,8) 



IBU, 8, 8) 

IBU. 16.8) 

IBU, 32,8) 

lau.n a .et 

(BU.6U.8I 
IB, I, I) 



IB, 8, I) 
IB, 16,1) 



18,32, I) 
_lBxJLftt.lL 



IB, 64, 1) 
IDU.4.4) 
IDU.B.Ui 
* OUt 16. 4) 
1DU.32.4) 
IfiUtkBx'tl 
IDU.64.4) 
ID, 4. 4) 

(O.a.M) 
„IBt 16 A 4) 
10,32,41 
111x48.4) 
ID, 64,41 



EXIERNL EXTERNL I-BOX INTERNE INTERNE 
OPERAND WB XOVR OPERAND OPERAND WB XOVR 



3.61 



3.61 



3.61 
J. 61 

4.80 
6.00 
7.20 
3.61 



6.17 
6. 17 
6.U7 
7.21 
8. MO 



EXTERNL EXTERNL 1-BOX INTERNL INTERNL 

OPERAND WB XOVR OPERAND OPERAND WB XOVR 

4.82 4.22 



3.6 1 
J. 61 

4. HO 

_6.go 

7.20 
3.6 1 



4.82 
4.82 
4.82 
6.00 
7.20 
4.82 



6.77 
6.77 
6.77 
7.22 
0.40 



4.22 
4.22 
4.80 
6.00 
7.20 
4.22 



3.61 

iL.20 
5.40 
6.6Q. 
7.80 
3.61 



6. 17 
6.32 
6.62 
7.80^ 
9.00 



3.6 1 
4.20 
5.40 
6.60 
7.80 
3.61 



4.82 
1.82 
5,40 
6.60 
7.80 
4. 82 



6.77 
6,77 
6.92 
7.81 
9.00 



4.22 
4.22 
5.40 
6.60 
7.80 
4.22 



3.61 
4,80 
7.20 
9.60 
12.01 
3.61 



6. 17 

6.47 

8.40 

10.80 

13.20 



3.61 
4.80 
7.20 
9.60 
12.01 
3.61 



3.61 
4.80 
7.20 
9.60 
12.01 



6.17 

6.47 

8.40 

10.80 

11.40 



3.61 
4.80 
7.20 
9.60 
12.01 



4.82 
4.82 
7.20 
9.6Q 
12.01 
4. 82 



4.82 
4.82 
7.20 
9.60 
12.01 



6.77 

6.77 

8.40 

10.80 

13.20 



6.77 

6.77 

8.40 

10.80 

I 1.40 



4.22 
4.80 
7.20 
9,60 
12.00 
4.22 



4.22 
4,80 
7.20 
9.60 
12.00 



INVERT SIGN OF INSTRUCTION 



IBU, 1,8) 
IBU, 8. 8) 
IBU, 16.8) 
IBU. 32. 8) 



IBU, 48, 81 
JBU,64 1 8) 

IB, I, I) 
JB,_8,1) 

IB, 16,11 

IB, 32,1) 



3.61 
3.61 
3.61 
3.61 



6.J7 
6. 17 
6.17 



3.61 
3.61 
3.61 
3.61 

4.20 
4.20 



6. 17 
6, 17 

6.17 
6.32 
6.32 



3.6 1 
3.61 
_. _ I 
3.61 



3.61 
3.61 
3.61 
3.61 
4.20 
4.20 



4.82 
4.82 
4.82 
4.82 



4.82 
4.82 
4.82 
4.82 
4.82 
4.82 



6,77 
6.77 
6.77 



6.77 
6,7 7 

6.77 
6.77 
6.77 



4.22 
4,22 
4.22 
4.22 



4.22 
4.22 
4.22 
4.22 
4.22 
4.22 



IB, 48,1) 
J ft* 64,1 L 



IDU.4,4) 
1DU,8 .4) 



1DU, 16,41 
IDU.32.4) 



IDU.48,4) 
IDU .64,4) 



ID, 4, 4) 

id. a. 4) 



(0. 16,41 
10,32.41 



ID. 48,41 
_L__.6Jt_4i 



4.20 
4.20 
3.61 
3.61 
3.6 I 
3.61 



6.32 
6,32 

6.17 
6. 17 
6. 17 



4.20 
4.20 
3.61 
3*6! 
3.61 
3.61 



3.61 
3.61 
3.6 1 
3.6 1 
4.20 
4.20 



4.20 
4.20 



6.32 
6,1? 

6. 17 
6. i2 
__j__2_ 
6. 52 
8.27 



3.61 
3.61 
3. 6 1 

3,6 1 
4.20 
4.20 



4.20 
4.20 



4.82 
4.82 
4.82 
4.82 
4.82 
J»^82 



4.82 
4.82 
4.82 
4.82 
4.82 
4.82 



6.77 
6,77 

6.77 
6.77 
6.77 
6.77 
6.77 

6.77 
6.77 
6.77 



4.22 
4,22 
4.22 
4.22 
4.22 
Ju____ 



4.22 
4.22 
4.22 
4.22 
4.22 
4.22 



4.82 
4.82 



6.77 
8.57 



4.22 
4,22 



VFL INSTRUCTION KFf. 



NO FORWARDING 



DIRECT ADDRESSING 



01 h SI T 



INjTKUC! ICN AT I III I. WORD AUUKfcSL 







NO 


INDEXING 






INlJtXING 




— 


EXTEKNL 


EXTERNL 


I-BOX INTtRNL INTERNL 


EX TERM 


f X IERNL 


1-HOX 1N1ERNL INItRNl. 





OPERAND 


WB XOVR 


OPERAND OPERAND WB XOVR 


OPERAND 


WB XOVK 


OPERAND UHRANO Wit XCVK 


IBU, 1,8) 


3.61 
3.61 




3.61 
3. 6 1 


4.82 

4.82 


6. 7/ 


4.2 2 

4.22 




(Hu.e.at 


6. 17 




IDU, 16.8) 


3.61 


6. 17 


3.6 1 


4.82 


6.77 


4.22 




IBU, 32,81 


4.80 


6.47 


4.80 


4.82 


6.7 7 


4.80 




tBU,48 t 8L 


6.00 


7.21 


6.00 


6.00 


7.22 


6.00 




(BU, 64,81 


7.20 


8.40 


7.20 


7.20 


8.40 


7.20 




<B, l.lt 


3.61 




3.61 


4.82 
4.82 


6.7 7 


4.2 2 
4.22 




IB, 8,1) 


3.61 


6.17 


3.61 




(B, 16,1) 


4.20 


6.32 


4.20 


4.82 


6.77 


4.22 




IB. 32, 1) 


5.40 


6.62 


b.40 


■d.40 


6.92 


b.40 




JB.ltfl! 1) 


6.60 


7.80 


6.60 


6.60 


7.80 


6.60 




(8,614,1) 


7.80 


9.00 


7. BO 


7.80 


9.00 


7.80 




(OU,l4,<4) 


3.61 




3.61 


4.82 
4.82 


6 . 7 7 


4.22 

4.22 




(DU,8,4I 


3.61 


6. 17 


3.61 




(OU, 16, ill 


4.80 


6.47 


4.80 


4.82 


6.77 


4.80 




I0U,32,4) 


7.20 


8.40 


7.20 


7.20 


8.40 


7.20 




IDU,j48,4) 


9.60 


10.80 


9.60 


9.6() 


10,80 


9.60 




IDU,6i4,i»l 


12.01 


13.20 


12.01 


12.01 


1 3.20 


12.0 1 




4D.l4.l4) 


3.61 




3.6J_ 


4,82. 
4.82 


6.77 


. _1.,i!2 . 
4.22 




ID, 8, 4) 


3.61 


6.T7" 


3.61 




(0, I6,i4) 


4.80 


6.47 


4.80 


4.82 


6.77 


4.80 




(0,32,41 


7.20 


8.40 


7.20 


7.20 


8.40 


7.20 




(D|>48 f U) 


9.60 


10.80 


9.60 


9.60 


10.80 


9.60 




(0.64.4) 


12.01 


11.41 

)N 


12.01 


12.01 


1 1.40 


12.01 




1NVERJ SIGN OF 


INSTRUCT 1( 




(BU, 1,8) 


3.61 




3.61 


4.82 




4.22 




(BU.8,81 


3.61 


6. 17 


3,61 


4.82 


6. 77 


4.22 




(BU, 16,8) 


3.61 


6. 17 


3.61 


4.82 


6.77 


4.22 




IBU, 32.81 


3.61 


6. 17 
6. 1 7 


3.6 1 
3.61 


4.82 
4.82 


6.77 
6.77 


4.22 
4.22 




IBU, 48, 8) 


3.6 1 




IBU, 64, 81 


3.61 


6. 17 


3.6 1 


4.82 


6.77 


4.22 




IB, 1, 1) 


3.61 




3.61 


4.82 




4.22 




IB, 8, 1) 


3.61 


6. 17 


3.61 


4.82 


6.7 7 


4.22 




(B, 16, 1) 


4.20 


6.32 


4.20 


4.82 


6.77 


4.22 




(B.32,1) 


4.20 


6.32 
6.32 


4.20 
4.20 


4.82 
4.82 


6. U 
6.7 7 


4„»22 
4.22 




(B.48, 1) 


4.20 




(B.64, 1) 


4.20 


6.32 


4.20 


4.82 


6.7 7 


4.22 




(DU.4,4) 


3.61 




3.6 1 


4.82 




4.22 




(DU,U,4) 


3.61 


6. 17 


3.6 1 


4.82 


6.77 


4.22 




IDU, 16.4) 


3.61 


6. 17 


3.61 


4.82 


6.77 


4.22 




(UU.32,4) 

IDU, 48, 4) 


3.61 
3.61 


6. 17 
6.32 


3.61 
3.61 


4.82 
4.82 


6. n 
6.7 7 


4.22 
4.22 


- 


IDU, 64, 4) 


3.61 


6. 17 


3.6 1 


4.82 


6.77 


4.22 




(0,4,4) 


3.61 




3.61 


4.82 




4.22 




10,8.4) 


3.61 


6. 17 


3.61 


4 .82 


6. i I 


4.22 




ID, 16,41 


4.20 


6.32 


4.20 


4.82 


6. 11 


4.22 




10,32,4) 


4.20 


6.32 
6^32 


4.20 
4.20 


4.82 
4.82 


6.77 
6.7 7 


4.22 
4.2 2 




(D,48,4I 


4.20 




(0,64,4) 


4.20 


8.28 


4.20 


4.82 


B.'j7 


4.22 





125 



VFL INSTRUCTION • 



J_Q FORWARD I NO 



DIRECT ADDRESSING 



OFFSET 



126 

INSTRUCTION AT FULL WORD ADDRESS 



IBU, 1.8) 



IBU, 8,8) 
IBU, )6 A 8> 
IBU. 32, 81 
itHJj 48,6.1 
<BU, 64,81 
IB. I. 1 ) 



NO INDEXING 



EXTERN. 
.OPERAND., 

10. 60 



10.80 
10.80 



10.80 
.10.80 



IB, 8. I) 
15.1 ]_,!__ 
«B,32, I) 

-iBj-UfiilL 

(6,64, I) 



! 1.40 
I 1.40 



I 1.40 
U_4Q_ 
I 1.40 
J1.40 
12.01 



EXTERNL I-BOX 1NIERNL INTERNL 

JJB._XOV.R_ OP ERA ND OPERAND WB XOVR 

10.80 



12.01 
12. 01 



12.01 
J2.0.L 



12.60 



12.60 
A2±hQ 

12.60 
_2__. 



13.20 



INVERT SIGN OF INSTRUCTION 



10.80 
10.80 
10.80 
1 0.80 



11.40 
11.40 



11. 40 
1 1.40 



I 1.40 



12.01 



EXTERNL 
OPERAND 

10.80 
10.80 
10.80 
10.80 
. 1Q.80. 
i 1.40 
I 1.40 



EXTERNL 
WB XOVR 



I 1.40 
I I. 40. 
11.40 
1I.4Q 
12.00 



12.01 
12,01 
12.01 
12,01 
12.60 



INDEXING 

1-BOX 
OPERAND 

10.80 
10. 80 
10-8O 
10.80 

•Q.ao. 

I 1.40 
11.41 



INTERNL 

OPtRANU 



INTERNL 
1MB XOVR 



12.60 

12,60_ 

12.60 

12.60 

13.20 



1 1.40 
11,40 
I 1.40 
M.40 
12.01 



_pf 

PF 



PF 



(BU, 1,8) 

..i_t.g__i_.8i 

IBU, 16.8) 

.ij_u.__.2_____ 



(BU, 48,81 
(BU,64,8) 
IB, I. 11 

«a._.iii 

(B, 16, 1) 
IB, 32. I ) 



IB, 48, I ) 
IB. 64, 1 ) 



10.80 
1X.-B.Q_ 

10.80 
I Q.B Q 



10. 80 
IU4Q 
I 1.41 
1I__D. 
I 1.40 
I 1.40 



1 1.40 
12.01 



I2_ai 

12.01 
12.01 



12.00 
12_6Q 

12,60 
12.60 
1 2.60 



12.60 
li,2Q 



10.80 

iQ^aa 



10.80 

IQ . ao 



10.80 
11__J_1 
11.40 

-J.l_____ 

11.40 
M.40 . 
1 1.40 
12,01 



10.80 10.80 

10,80 . 12.01 10.40 

10.80 12.01 10.80 

JQ.3Q 12.01 in.Rn 



10.80 
1!,4G 
I 1.40 
1!,40 
I 1.40 
M.40 



1 1.40 
12,00 



12.01 
12,60 

.12, 60 

12.60 
_L2___>_ 



12.60 
11,20 



10.80 
11,40 
11.41 
1 1,40 
1 1.40 
JJ_H 



PF 
PF 



HE 



I '.40 

12, QQ 



VFL INSTRUCTION 



IBU. l.B) 
IBU, 8, 8) 
IBU, 16.BJ 
IBU. 32, 8) 
IBU. 48, 81 
IBU, 64. 81 

IB, 8, I) 
IB. 16.1! 

IB, 32, I) 
fB.MBt n 
IB, 64, I ) 



INVERT SIGN OF INSTKUCTION 



1 




NO EORwAKUING 


DIRECT AUURE 


SSlNG 


01 1 St 1 


1NV 


1 KUl. 1 ION Al f ULL WORD 




NO 


INDEXING 


-- - ■ 








INDEX I NG 




EXTERNL 


EXTERNL 


I -BOX 


1NTEKNL 


INIEKNL 


LXTEKNL 


EXIERNL 


l-HOX 


INIERNL 1NIERNL 


OPERAND 


WB XOVR 


OPERAND 


OPERANU 


WB XOVH 


OPERAND 


WB XOVK 


OPERANU 


OPtRANO Wh XOVR 


»24» 




»^l4» 






»24» 




°24* 


. . PE 


«24» 


«24» 


»24» 






*24* 


»24« 


«24 » 


PE 


22.21 


»24» 


22.21 






22.21 


124" 


22.2 1 




24.61 


«24» 


2lt.6l 






24.6 1 


*24» 


24.61 




27.62 


25.21 


27.62 






27.61 


25.2 1 


27.62 




28.81 


26. Ml 


28.81 






28.81 


26.41 


28.81 




_.*2k» 




._. »24» 







..s2Jj» 




•24 s 


... ?f 


35.42 


»24» 


35.4 1 






35.41 


*24» 


35.4 1 




36.61 


'2k* 


36.61 






36.61 


• 24* 


36.61 




59.62 


24.01 


39.62 






39.62 


24.01 


39.62 




42,0! 


2f.Q! 


42.01 






42.01 


27.01 


42.01 




43.22 


28.21 


4 3.21 






43.21 


28.21 


43.22 





AUURf SS 



IBU, 1,61 



• 24* 



«24« 



!BU,B»81 


»24» 


»24» 


•24 • 




IBU, 16.8) 


22.21 


«24» 


22.21 




IBU,J2iQJ .... 


..24...61 


"24" 


2luM _ 


„ 


IBU, 48, 81 


2 7.62 


25.21 


27.61 




(80,64,81 


26,81 


26,41 


28. 9! 




IB, 1, II 


• 24« 




• 24* 




IB. 8,1) 


35,41 


»24« 


35.41 




IB, 16,1) 


36.62 


• 24« 


36.61 




IB, 32.1) 


39.62 
42.02 


27.01 


39.62 




IB, 48, II 


42.01 




18.64,1! 


43.22 


2B.22 


4 3.2! 





«24« 




»24» 


»24» 


•24» 


•24* 


22.21 


•24* 


22.21 


^2JuM. 


.. . •24ft. 


...24.6.1 


27.62 


25.21 


27.61 


28.8! 


26,4! 


28. ai 


»24» 




»24* 


35,41 


»24« 


35,4! 


36.61 


»24* 


36.61 


. ilmtld ... 


24.01 


. J9.62 


42.01 


27.01 


42.02 


43.22 


28.2! 


43,22 



PE 
PE 



PE 



127 



128 



YFL INSTRUCTION •♦ 



NO FORWARDING 



DIRECT ADDRESSING 



OFFSET 



INSTRUCTION AT FULL WORD ADDRESS 



NO INDEXING 



INDEXING 





EXTERNL 


EXTERNL 


l-BOX INTERNE 


INTERNL EXTERNL 


EXTERNL 


I-BOX INTERNL 


INTERNL 






OPERAND 


Mb XOVR 


OPERAND OPERAND 


WB XOVR OPERAND 


WB XOVR 


OPERAND GPtRAND 


WB XOVR 




(BU, 1,8) 


13.80 
13.80 




13.80 


13.80 


15.00 


13.80 


PF 




IBU.8.81 


15.00 


13.80 


13.80 


13.80 


PF 




IBU, 16,81 


18.01 


18. 16 


18.01 


18.01 


18. 16 


18.01 






IBU. 32,81 


16.01 


18. 15 


18.00 


18.00 


18. 16 


18.01 






(By,l»8,8l 


18.61 


22.21 


18.61 


18.61 


22.21 


18.61 






(BU.64,0) 


19.81 


23.1*1 


19.81 


19.81 


23.41 


19.81 






IB. 1,1) 


14.41 




14.40 


14.40 




14.4 1 


PF 




(B,8, 11 


18.01 


15.61 


18.01 


18.01 


15.61 


18.01 






IB, 16,11 


18.01 


15.61 


18.01 


18.01 


15.61 


18.01 






18.32, 1) 


18.01 


21.61 


18.01 


18.01 


2 1.60 


18.01 






IB, 48, 1 ) 


18.61 


22.21 


18.61 


18.61 


22.21 


18.61 






IB, 64,il 


19.81 


2 3.41 


19.81 


19.81 


2i.4l 


19.81 






INVERT SIGN OF 


INSTRUCT IOIV 


1 














IBU, 1,8) 


13.80 




13. 80 


1 3.80 




13.80 


PF 




ifiU.fi, 81 


13. eo 


»Qis 


J3 s fl£ 


13.80 


"ON 


u.ao 


Pf _ 




IBU, 16,81 


ia.oi 


• Ql» 


18.0) 


18.01 


»0I« 


18.01 






IBU, 32, 8) . 


. Afl^OJ 


»01» 


18,01 


IB. 01 


nQ|tt 
22.21 


18.01 






IBU, 48, 81 


16.61 


22.21 


18.61 


18,61 


18.61 






IBU, 64,81 


19.8] 


23, 4! 


19.81 


19.81 


2 3,41 


19.81 






(8,1,1) 


iit.it 1 




14.41 


14. 40 




14.41 


PF 




IB.Qji) 


!8,Q) 


*QI» 


18. Oi 


j « - i 


«0I« 


IB. Oi 






(B, 16,1) 


18.01 


"0 l» 


18.01 


IHA)H 


»01« 


18.01 






*P,32,M 


18.01 


21.61 


18.01 


Irt .no 


2J„6 1 
22.21 


18.0 1 






IB, 48, II 


18.61 


22.21 


18.61 


l».:! 


18.6 1 






Ifl,6U,|| 


19.81 


23,41 


... 19,4.1 


i ■/ .. •• ! 


23,41 


.1.9,8.1 







VFk INSTRUCTION LCV 



NQ. FORWARDING 



DIRECT ADDRESSING 



OFFSET 



INSTRUCTION AI FULL WORD ADDRESS 







NO 


INDEXING 






INDEXING 




— ... . . 


EXTERNL 


EXTERNL 


I-BOX INTERNL INTERNL 


EXTERNL 


EXTERNL 


I-BOX INTTKNL INTERNE 




-■ - 


OPERAND, 


WB XOVR 


OPERAND OPERAND WB XOVR 


OPERAND 


WB XOVR 


OPERAND OPERAND W8 XOVR 




IBUt 1 i 8) 


6.00 




6.00 


6.00 


~~12.60 


0.00 




IBU, 8. 8) 


t 1.40 


12.60 


11.40 


1 1.40 


1 1.40 




_BU,]6.8L 


..... 1 7,40 


IB. 61 __ 


IX. WL 


17.40 


18.61 


17. 40 




<BU, 32,13) 


28.21 


29.41 


28.21 


28.21 


29.41 


28.21 




_ iBUi.uai.ai. 


19.02. 
50.42 


. 1*0,. 2Z 


39.01 


39.01 
50.42 


40,22 
51.62 


39. Ql 
50.4 2 




IBU, 64, 8) 


51.62 


50.42 




< B. 1 . 1) 


4.20 




4.20 


4.82 




4__22 . .... 

1 1.40 




IB, 8, It 


1 1.40 


12.60 


1 1.40 


1 1.40 


12.60 




JBi 16.J.11 


16,80 .... 
28.21 


IB, 00 


16.80 


16.80 
28.21 


18.00 
29.4 1 


16.80 
28.21 




IB. 32, 1 ) 


29.41 


28.21 




lfi.dt.Bil.t_ 


39.02 

50.42 


40,22 


39,01 


39. QL 

50.42 


40.22 
51.62 


39.01 

50.42 




IB, 64,1) 


51.62 


50.42 




IDU,4,4I 


23.41 




23.41 


23.41 




23.41 




IDU.8.4) 


24.61 


25.81 


24.61 


24.61 


25.81 


24.61 




1DU_»16_4) 


26,41 


27.61 


26. 4 J ... . ... 


,26.41 


2 7.61 


26.4 1 




IDU,32,4I 


30.01 


31.21 


30.01 


30.01 


31.21 


30.0) 




lDU«-kfli _»)... 


33.01 


34,21 .... 


__.ia.flj _. 


13.01 


14.21 


33. Ql 




IDU,64.4I 


36.62 


3. .81 


36.61 


36.61 


37.81 


36.62 




ID. 4,4) 


22.21 




22.21 


22.21 


24.61 


22.21 




id, a, u) 


23.41 


24.61 


23.41 


23.41 


23.41 




...... m,i6,4) 


25.21 


24.41 


21,21 


25.21 


26,41 


25,21 




ID, 32, 41 


28.21 


29.41 


28.21 


28.21 


29.41 


28.21 




_.._ 10*48,4) 


31,81 


33.01 


31,131 


31.81 


33.01 


31,81 




10,64,41 


35.41 


36.61 


35.41 


35.41 


36.61 


35.4 1 




INVERT SIGN OF 


INSTRUCT ION 












IBU, !,8) 


6.00 




6.00 


6.00 




6.00 




IBU, 8. 6) 


11,40 


12,60 


.1.1. 40 


11.40 


12.60 


11.40 




IBU, 16,8) 


1 7.40 


18.61 


17.40 


1 7.40 


18.61 


17.40 




IBU. 32.8) 


28^2 )„.. 


-__29.4I.„ 


28.21 


2____2.___ 

39.01 


29.41 
40.22 


.. 2f___2l ._ 

39.01 




IBU, i*8. 8) 


39.01 


40.22 


39.01 




IBU,6t*,8) 


50.42 


51,62 


50,42 


50.42 


51.62 


50,42 




IB, 1,1) 


4.20 




4.20 


4.82 




4.22 




IB«8, I 1 


1 1.41 


• 2,60 


._._____.(_ 


1 1.40 


12,60 


11,40 




IB, 16,1) 


16.80 


16.01 


16.80 


16.80 


18.00 


16.80 




IB, 32, 1 ) 


28.21 


29.41 


28.2 1 


2.8.21 

39.01 


29. 4J ... 
40.22 


. . .__2__-..2 1 

39.01 




IB, 48, 1) 


39.01 


40.22 


39.01 




IB,6i., I) 


50.42 


51.62 


50.42 


50,42 


5 1.62 


50,42 




iou.i.,1. > 


23.41 




2 3.41 


23.41 




23.41 




._ !DU,a,u) 


2 4.60 


25.81 


24.61 


24.61 


25.81 


24,6 1 




iou, 16,1.) 


26. 4. 


27.61 


26.41 


26.41 


27.61 


26.4 1 




IDU.32,4) 


30.0! 
33.01 


31.21 


30.01 


30.01 
33.01 


31.21 
34.21 


30.0 1 




IDU,48,4I 


34.21 


33.01 


33.01 




IDU.64,4) 


36.61 


37.81 


36.62 


36.62 


37.81 


36.62 




ID, 4, 4) 


22.21 




22.21 


22.21 




22.2 1 




ID.B.U) 


23.41 


24.61 


23.41 


23.41 


24.61 


23.41 




( D , 1 6 • I* 1 


25.21 


26.41 


25.21 


25.21 


26.41 


25.21 




ID, 32, 4) 


28.21 


29.41 


28.21 


28.21 
31.81 


29.41 
3 3.0 i 


28.2 1 




ID, 48, 4) 


31.81 


33.01 


31.81 


31.81 




10,64,4) 


35.41 


36.61 


35.41 


35.41 


36.61 


35.41 





129 



130 



INSTRUCTION LIMY 



OlfiECI ADO&tSilNG 



OEESE I -_0__ 



I NSlfiUC I LD.U AT idJLL JrfQRD AQDR E iS 



NO INDEXING 



INDEXING 



EXTERNL EXTERNL I-BOX INTERNL INTERNl 

OPERAND WB XOVR OPERAND OPERAND WB XOVR 



EXrtRNl 
jOPERAriD. 



EXTERNL I-BOX INTERNL INTERNL 
WB XOVR OPERAND OPERAND WB XOVR 



IBU. 1.81 



7.8H 



IBU, 8. 8) 
IBU, 16.61 



7.22 



IBU, 32,81 
IBU. 118.8) 
IBU.6H.8I 
<B.).I> 



I I.HI 
16*20 



<B,a, n 

■l.Bi 16. II 



25.81 

39.62 

5 1.02 

7.H3 



12.60 
17. HI 



27.01 

Hfl*01- 



II. HO 
16.20. 



8.03 



7.22 



52.22 



IB, 32, I) 
JB .lQ jJJL 
IB, 6U, II 

(DU.H.H) 



I I. HI 

16*20- 



25.81 
19*6J_ 



12.60 
1I*_H_L 



25.81 

39.62 

51.02 

6,6 2 



I I. HI 
-I6.2P- 



12.61 
17* HI 



(0U,8,H> 
.LBUa16*JjL 
IDU.32.H) 
IDUiHejMl 
IDU,6H,H) 
(D.H.HI 



51.02 
30.6| 



27.01 
-USUAL 



I I. HO 
16.20 



25.81 
-39*42, 
51.02 
7,75 



52.22 



25.81 

.19,62- 



ID.8.HI 
ID, 1 6 ,AL 
(0,32, HI 
iQ,H8 L HJ 

ID.6H.H) 



30.61 
30,61 _ 
30.61 
30. b L 
35. HI 
30.61 



31.81 
11*02 
31.81 
11,82^ 



51.02 

30,61 



30.61 
3SUM 



36.61 



30.61 
-30+61 



35. HI 

30.61 



30.61 
3Q.6I 
30.61 
JH.6J 
35. HI 



31.81 

11*82_ 

31.81 

_l.L*fl±_ 

36.61 



30.61 

30.61 

30.61 

Jfl*Al_ 



35. HI 



INVERT SIGN OF INSTRUCTION 



IBU. 1.81 
IBU, 0,8] 
(BU. 16,81 
(BU,3 2.m_ 
(BU.H8.8) 
IBU,6H,8I 
IB, 1,1) 
1B,B, I! 
(B, 16,11 
tBt32,lL_ 



7.8H 

11*HL 

16.20 

25.81 



_12,60 
17. HI 
27.01 



(B.H8, I ) 
(B,6H, II 
IDU.H.H) 
(DU,8,HI 
IDU. 16, H) 
l DU.32.it) 



39.62 
5UQ2 
7 . H 3 
I I.HI 
16.20 
25.81 



HO. 81 
52*22 

12.60 
17. HI 
27,01 



7.22 

11*40. 

16.20 

25.81 



iDU.H8,HI 
IDU,6H,H) 
( D , H , H ) 
ID, 8,U) 
(D, [6,1*) 
(D,32,H) 



39.62 
5 1.02 
30.61 
30.61 
30.6 j 
30.61 



HO. 81 
52*22 

31.81 
31.82 
31.81 



39.62 
.5-1*02, 
6.62 
I L-HO 
16.20 
25.81 



39.62 
5J.02 
30.6 1 
.30*6 1 
30.61 
30.61 



(D.Ha.U) 
JD f 6H,H I 



30.61 
35. H2 
30.61 
30.6 1 
30-61 
30.61 



31. 
36. 



82 
6 1 



31.82 
3J.8I 
31.82 



30.61 
-35. HI 
30.61 
30.61 
30.6 1 
30.61 



30.61 
35. H2 



31.81 
36.61 



30.6 1 
35. H I 



II. HI 
16*20 
25.81 
32.62 
51.02 
30.61 



27.01 
AQ*81 
52.22 

12.61 
_li*HJ 



II. HO 
16.20 



25.81 

14*62^ 

51.02 

6,73 



27, 
HO, 
52. 



01 
8! 
22 



30.61 
30.61 
30.61 
30.61 
35. HI 
30.61 
30.61 
30,61 
50.61 
30 . 61 
35. HI 



II. HO 
_16*20._ 

25.81 
-39,62 

51.02 

30.61 



31.81 
31*81 
31.81 
J.l*fl ! 
36.61 



31.81 
31.81 
31.81 

3 1*81 
36.61 



30.61 
-30*61 
30.61 
30*6-1 
35. HI 
30.61 



30.61 
3Q.6I 
30.61 
30*6! 

3b. H I 



8.03 

I 1.4 1 

16.20 

-25*81- 



12*61 

17. HI 

.21*01. 



39.62 
51.02 
7.75 
I I.HI 
16.20 
25.81 



7.22 
J I, HO 
16.20 
25.81 



HO. 81 
52,22 

12.61 
I 7. Hi 
27.01 



39.62 
5 1.02 
30.61 
30.61 
30.61 
J0.6I 
30.61 
35. HI 
30.61 
30.61 
30.61 
30.61 



HO. 81 
52,22 

31.81 
31.81 
5J.-8L 
3?. 81 
36.61 



39.62 
51.02 
6.73 
11. HO 
16.20 
25.81 



39.62 
51,02 



30. 
30. 
30. 
30. 



61 

6 1 
61 
61 



31, 
31. 
31, 



81 
81 

ai 



30.61 
35. H I 
50.6 I 
30.61 
30.6 i 
30.6 I 



30.61 
35. H2 



31.81 
36.61 



30.61 
35. HI 



VFL INSTRUCTION CV NO FORWARDING UlKbCI ADDRESSING Off St I INSTRUCTION A) I-ULL WORD AUUKtSS 



NO INDEXING INDEXING 

ACCUM. EXItRNl I-BOX INTERNL INTERNL ACCUM. EXITRNl I-bOX INItRNL lNftRNL 

OPERAND WB XOVR OPERAND OPERAND WB XOVR OPERAND WB XOVR OPERAND OPERAND KB XQVR 

IBU.ItH) 6.00 6.00 

(BU,a,B) 6.00 6.00 

IBU, 16,8) 6.00 6,00 

IBU, 32.8) 6.00 6.00 

IBU, 48, 8) 6,00 6,00 

IBU, 64, 81 6.00 6.00 

IB, I. I I _ _6.00 _ 6.00 . ._ ...... 

IB. 8, I) 6.00 6.00 

IB, 16, I I 6.00 6.00 

IB.J2.I) 6.00 6.00 

tB f 4B»l| 6,00 6,00 

IB,64,I> 6.00 6.00 

I UU. 4.4) 22.14__ . i2.Lt _ 

1011,8,4] 22. JU 22.11* 

IOU, 16,41 22. 14 22, 14 

IDU,32,4) 22.14 22.14 

IDU.48,4) 22,14 ... ...... 22,14 

(DU, 64,41 22.14 22.14 

ID. 4. 41 22., 14 22ii4_ __ 

10,6,41 22.14 22.14 

ID, 16,41 22.14 22.14 

10,32,41 22.14 22.14 

10,48,41 22.14 22,(4 

ID. 64, 41 22.14 22.14 



52 



INVERT SIGN OF INSTRUCTION 

IBU, 1,8) 6.00 6.00 

IBU, 9,8) 6,00 6,00 

IBU, 16,81 6.00 6.00 

IIU f I2j8l 6.00 6.00.. 

IBU, 4 8, 81 6.00 6. 

IBU, 64, 81 6.00 6. 

IB. 1,1) 6.00 6.00 

IB, 8, II 6.00 6.00 

IB, 16, 1) 6.00 6.00 

IJh.I2.il 6.00_ 6.00_ 

IB, 48, I) 6.00 6.00 

IB, 64, I' 6.00 6.00 

1DU.4.4) 22.14 22.14 

.IDU,8,U) 22.14 22.14 

IDU, 16,41 22.14 22.14 

IDU t 32 t 4) _22 t l4 _ 22. 14 

IDU, 48,41 22.14 22.14 

IOU. 64, 41 22.14 22.14 

10,4,4) 22.14 22. J4 

_ID,8,4I 22.14 22.14 

ID, 16,41 22.14 22.14 

(U.32,4) 22.14 22.14 



ID. 48, 41 22.14 22.14 

ID, 64,4) 22.14 22,14 



131 



132 

VFL INSTRUCTION DCV NO FORWARDING DIRECT ADPRfcSSJNG OFFSET INSTRUCTION AT FULL WORD ADDRESS 



NO INDEXING INDEXING 

ACCUM. tXlfcKNL I-BOX INTERNL INTEKNL ACCUM. FX FERNL I-BOX INTERNL INTERNL 
OPERAND WB XOVR OPERAND OPERAND MB XOVR OPERAND WB XOVR OPERAND OPERAND KB XQVR_ 



(BU, I.B) 6?QO_ 

lttU,8,8) 6.00 

<BU,I6,8) 6.00 

1BU.J2.8) 6.00 

IBU,MH»a) 6.00 

(BU,6l»,8J 6.00 

IB. ), I) 6.00 __ ___ 

(B,8,l) 6.00 ~ 

IB, !6,l) 6.00 

IB. 32. I) 6.66 

(B»i*8,!| 6.00 

(B,6"*,li 6.66 

JfikliLti»J 5. UP _ 

<DU,8,l*» 5.U0 "'~ ~ ~ ~ "" 5.i»o 

(PU,j6,i4) 5.40 5.1*0 

(DU,J2,4I 5. tO 5.1*0 

IDU,l*8,i*l 5,1*0 5.U0 

iDU,6i*,l+» 5.1*6 5.U0 

lEtitkl s- i*P 5. uo 

ID.e.i*) 5.U0 5.U0 

5.1*0 

5.1*0 

5,1*0 

5. 1*6 



6.00_ 
6.00 
6.00 
6.00 
6.00 
6.66 
.-6.! 00 
6.00 
6.00 
6.00 
6.00 
6.00 
S.i*0 



IQi.tbt**!.. 5.U0 

(D,32,i*) 5.U0 

.LR.,i»B,i*l 5.1+0 

ID,6i*,M) 5.U0 



INVERT SIGN OF INSTRUCTION 



(BU, 1,8) 6.00 6.00 

1BU,8,8! 6.00 6.00 



(BU, 16,81 6.00 



6.00 



00 6.00 



1 UU I IU|UI u 

AMilltM «_• VJ5, Q.uu 

IBU,i*8,8J 6.00 6.00 

IBUiMjSJ . 6.00 6. QO 

IB, I, II 6.00 6.06 

iB,8tU 6.00 

IB, 16,1! 6.00 

(B.52. I) 6.00 



6.00 
6.66 
6.0Q 



IB,l*8,ll 6.00 6.00 

(B,6t*,J! 6.QQ 6.00 

(OU,M,i*) 5.1*0 5.i«0 

(DU.a.ii) 5.40 5,1,0 

(0U,I6,1») 5.40 5. HO 

(D U.32.1U 5.U0 5. 40 

(DU.48,41 5.U0 ~" 5" 

JDU,6I*,4I 5.U0 5 

(0.4,4) 5.1*6 

ID, 8,l*J 5.U0 

ID. 16, «it 5.40 3 

ie.i2,Jit 5_.40 _ _ _ 5 .1,0 

(6,i*o,i*"» 5.1*0 ~ ~ ' 5.1*0" 

_.l P_i<».'i til S.40 5.1,0 



5.1*0 
•*0 
5.40 
5.1*0 
5.1*0 



VEL INSTRUCTION COOll 



NO FORWARDING 



DIRECT ADDRESSING 



OF T-Sfcl 



INSTRUCTION AI FULL WORD ADURES. 



NO INDEXING 



INDEX I Ni 



1XTERNL fcXTtRNL I-BOX INTERNL INTERNL 

OPERAND WB XOVR OPERAND OPERAND WB XOVR 



EXTERNL FXTFRNL I-BOX lNItRNL INTERNL 

OPERAND WB XOVR OPERAND OPERAND WB XOVR 



(BU,8 t l> 
(B-,8,2) 
(BU,a,3> 
(BU.8,41 
(BU.8.5) 
( BU.H.6) 

iau.B.e] 

(BU, 16, It 

(BU, 16,2) 

(BU, 16,3) 

1BU, 16,4) 

(BU, 16,51 _ 

(BU, 16,6) 

(BU, 16, n 

(BU, 16, B) 

(BU.32,)) 

(BU.32, 2) 
. ..(.BU. 32^11 

(BU, 32,4) 

(BU.32,5) 

(BU.32,6) 

IBU.32, n 

(BU, 32,8) 
...(fiU.iJt8.t.3J_ 

( Bu.ua.m 

«BU,4B,5> 
IBU.it 8, 6) 

(Bu.ua, n 

18U.48, B) 
(BU.6U.l4) __ 
(BU,64,5> 
IBU,6U,6) 
(BU, 6U, 71 
(BU,64,8> 



40 
66 
40 
80 
80 
80 
80 



4.20 
(3.20 
8.40 
7,20 
6.00 
__6_.Qfl. 



5.40 

5.40 

4.80 

13,20 

13.20 



8.40 

7.80 

7.20 

6.60 

6.00 

13.2 

10.80 

9.60 

8.40 

7,80 

7.20 

13.20 

I 1.40 

10.20 

9.60 

8.40 



?*60 
7.2 1 
6.62 
6.32 
6,32 
6.32 
6.32 



6.32 
14,40 
9.60 
8.40 
7.2) 
. 1*21 



6.62 

6,62 

6.32 

14,41 

14.41 

U.4Q 

9.60 

9,00 

8.40 

7.80 

7.2) 

1 4.4 I 



12.01 

10. ao 

9.60 

9.00 

8.40 

14.41 



12.60 

1 1.40 

10. 80 

9.60 



«-_40_ 
6.00 
5,40 
4.80 
4.80. 
4.80 
JU__Q_ 



4.20 
J 3,20 

8.40 

7,20 

6.00 

_J__fl.Q.. 



5.40 

5,40 

4.80 

13,20 

13.20 

_LQ_l2£L. 



8.40 

7.80 

7.20 

6,60 

6.00 

13.20 

10.80 

9,60 

8.40 

7,80 

7.20 

13.20 



1 1.40 

10.20 

9.60 

8.40 



8.40 


9.60 


8.40 


6.00 


7.21 


6.0 


5,40 


6.92 


5.40 


4.82 


6.77 


4.80 


4,82 


6.77 


4.80 


4.82 


6.7. 


4.80 


._-___.___. __ 


.... 6.7.L.. 


___.4,80. 


4.82 


6.77 


4.22 


13,20 


14,40 


13.20 


8.40 


9.60 


8.40 


7,20 


8,40 


7,20 


6.00 


t.2\ 


6.00 


6-.qq__. 


1*21 


. ..jL.fl.Q_ 


5.40 


6.92 


5.40 


5.40 


6,92 


5,40 


4.82 


6.77 


4.80 


13,20 


14.40 


13.20 


13.20 


14.40 


13.20 


i.0_.20_ ... 


._LUkL_. 


1.0,20 


8.40 


9.60 


8.40 


7,8Q 


9.00 


7,80 


7.20 


8.40 


7.20 


6,60 


7,00 


6,60 


6.00 


7.21 


6.00 


...... Ll__._L-_. 


J 4, 40 


...13.20. 


10.80 


l_.OI 


10. ao 


9,60 


10,80 


9.60 


6.40 


9.60 


8.40 


7.80 


9,00 


7.80 


7.20 


8.40 


7.20 


.. ! 3,2.0 


! 4 . 40 


13.20 


1 1 .40 


12.60 


1 1.40 


10.20 


1 1.40 


10.20 


9.60 


10.80 


9.60 


8.40 


9.60 


8.40 
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VfL INSTRUCT IQN 


CMOIOI 




NO FORWARD J N& 


DIRECT ADDRESSING 


QEf.SET __Q_ INSTRUCTION AT FULL WORD ADDRESS 







EXIERNL 
OPERAND 

9.61 


NO 

EXIERNL 
MB XOVR 

19.57 


INDEXING 

I-BOX INTERL- 
OPER ANQ OPERAND 

IU.SI 


INTERNL EXTERNL 
MB XOVR OPERANO 


INDEXING ~" ' 






EXTERNL I-BOX INTERNL INTERNL 
HB XOVR OPERAND OPERAND WB XOVR 




(BU.B.II 


9.62 


19.58 15.1! 




(BU.8,21 
(BU.8,3) 


7.23 
6.93 


17.16 
16.56 
15.95 
15.95 
15.95 
15.96 


12.09 
1 I.U8 
10.88 
10.88 

io.aa 

10. SB 


7.53 
7.23 

6.92 
6.92 
6.92 
6.92 


17.17 12.69 
16.57 12.09 




(BU.8.U) 
(BU.8.5) 


6.63 
6.63 


15.97 II. U8 
15.97 II. U8 
15.97 11. U8 
15.97 II. U8 




(BU.8,61 
(BU.8,7) 


6.63 
6.63 




(BU.8,8) 
(BU.I6.II 


6.33 
IU.UO 


15.35 
2U.39 
19.57 
.-1.8.14.. 


10.27 
19. 3U 


6.63 
IU.UI 


15.36 10. B8 
2U.U0 19. 9U 




(BU. 16.21 
IB,y,|6,3i. 


9.61 


IU.5I 
_.. J3x2i 


9.62 
8.UU 


19.58 15.11 
18.37 13.90 




(BU. 16. Ul 
(BU. 16,5) 


7.23 
7.23 


17.16 
17. 16 


12.09 
12.09 


7.53 

7.53 


17.17 12.69 
17.17 12.69 




(BU, 16.6) 
-_(BU.I6,7! 


6.93 

6.93 

6.63 

2Jl*fl 1 

IU.UO 

IUHQ 


16.56 
.. ±6.56 

15.96 
3<i,Q2 

2U.39 

21.38 


11. U8 
II.U8 
10.88 
29_,Q1 . 
J9.3<4 
1 6, 32 ..... 


7.23 

7.23. 
6.92 

2y,Qi 

IU.UI 
11. uo 


16.57 12.09 
!£._i7 12.J19 _ 








(BU. 16.81 
LBUj.32j.li 


15.97 11. U8 
3<t,0<* 29.61 




(BU.32.2) 
tBU.32.31 


2U.U0 19. 9U 
21.39 16.92 




(BU. 32,14) 

iau»i2.ai 


9.62 
9.02 
8.U2 
7.8U 
7.23 
1U.UI 


19.57 

is,?6. 

18.36 
17.76 
17. 16 
2<»,39 


1U.50 
13,90 
13.29 
12,69 
12.09 
19. 3U 


9.62 
9. fl3 

a.uu 

7.8U 
7.53 

IU.UO 


19.58 15.11 
. l£. 9.8.. IU.50 




(BU.32.6) 
(BU.J2.7! 

IBU.32,8) 
1BU.U8.3) 


18.37 13.90 

11,77 13,29 

17.17 12.69 
2U.U0 19. 9U 




(BU,U8,U> 
LBU.<ia,SL 
(BU.Ua.6) 

iey.ua, n 

(Bu.ua, 8i 

IBU.6U.i4l 


12.01 

10. BO 

9.61 

9*02 

8.U2 

IU.UI 


21.98 
20,77 
19.57 
18,97 
18.36 
2^ T 39 


16.92 
15,72 
1U.5I 
J3.9Q 
13.29 
I9.3U 


12.01 

10.81 

9.62 

9,03 

a.uu 

IU.UO 


21.99 17.53 
2Q.79 16,31 .. 

19.58 15.11 
16,98 1!»,5.Q 

18.37 13.90 
2U.U0 19. 9U 




(BU.6U.5) 

iau»6t,,6) 

(BU.6U.7I 

IBU.6U.8I 


12,60 
....ILkfi 

10.80 
9,61 


22.58 
21.38 
20.77 
19,57 


17.53 
16,32 
15.72 
Ik, SO 


12.60 

11, UO 

10.81 

9.62 


22.59 18.13 

21,39 16,92 ___ 

20.79 16.32 
19.58 15,1 1 . 





VIM INSTRUCTION UOIII 



NO FORWARDING 



DIKbCI AGUKtbSlNG 



0EFS.EI U 



INSIItULIJON AT FULL WOKU A(JDKt_S 







NO 


INDEXING 






INDEXING 




- - - 


EXItRNL 


fcXT.KNL 


1-BOX INUKNl INltKNL IXT.RNL 


t XTLRNL 


1-liOX INTERNE 


INI tRNL 




UPtRANP 


WB XOVR 


OPERAND Oi'fcKAND WB XOVK OPERAND 


Vlti XOVK 


OPERAND OPERAND 


hh XOVR 


1 BU , 8 , 1 ) 


7.20 


8.U0 


7.2.0 


r,2fl 


. 8,40 


A, 20. . 




IBU. 8, 2) 


4. 80 


6.47 


4.80 


4.82 


6.77 


4.80 




(BU,S.3> 


4.2Q 


6,32 


4.20 


4,82 


6.77 


4.22 




IBU, 8,4 ) 


3.61 


6. 17 


3.6 1 


4.82 


6.77 


4.22 




I fiU.il. 5 1 


3.6! 


6.17 


3.61 


4.82 


6.77 


4.22 




IBU, 8. 61 


3.61 


6. 17 


3.61 


4.82 


6.77 


4.22 




.... iBu.a.n. 


_.. 3*6J 


iull_.. 


3.6.1 


. .'t.B.2 


. 6,77 ... 


. . 4.22 . 




IBU. 8, 8) 


3.61 


6.17 


3.61 


4.82 


6.77 


4.22 




_ JBU..16, 1) 


12.01 


13.20 


12.01 


12.01 


13.20 


12.00 




(BU, 16.2) 


7.20 


8.40 


7.20 


r.20 


8.40 


7.20 




_ !itUi.l6__l 


6.00 


7.21 


6,00 


6,00 


7,22 


6.00 




IBU, 16, 4) 


4.80 


6.47 


4.80 


4.82 


6.77 


4.80 




i e Uj_L6j.il ._ 


Ji,Bfi ..._ 


__ki_. 


...k_.aa . _. . 


.4*112 


. ..__._._ 7._ 


...... 4.8A 




IBU, 16,6) 


U.20 


6.32 


4.20 


4.82 


6.77 


4.22 




IBU, J 6. 71 


4,20 


6,32 


4,20 


4,82 


6.77 


4.22 




(BU, 16,8) 


3.61 


6. 17 


3.61 


4.82 


6.77 


4.22 




_ LBU.12, II 


12.01 


13.20 


12.01 


12.01 


13.20 


12,00 




IBU, 32, 2) 


12.01 


13.20 


12.01 


12.01 


13.20 


12.01 




-IBU. 32, 31 


i*QQ 


1Q..2Q 


A.QQ 


_ _2.UQ. 


LQ.2Q. 


9.flQ 




IBU, 32,14) 


7.20 


8.40 


7.20 


7.20 


8.40 


7.20 




.... IJBU.32..b» 


6,60 


7.80 


6,60 


6,60 


7,80 


6.60 




IBU, 32,61 


6.00 


7.21 


6.00 


6.00 


7.22 


6.00 




_ J BU. 32*71 


5,40 


6,62 


S.40 


fi.40 


6,92 


i>.4Q 




IBU, 32, 8) 


4.80 


6.47 


4.80 


4.82 


6.77 


4.80 




(BU,48,J> 


. .. JiMU.... 


.-11,20. 


12*111 ... 


_ 12.0 J 


U.20 ... 


12,11 J .... 




iBu.ua, ui 


9.60 


10.80 


9.60 


9.6U 


10.80 


9.60 




. ifiU,48.S! 


8, MO 


9,60 


8.4Q 


8,40 


9. 60 


6,40 




(BU.U8, 6) 


7.20 


8.40 


7.20 


7.20 


8.40 


7.20 




........ !ay,ujj t 7i 


6,60 


7,80 


6,60 


6,60 


7,8! 


6.60 




(BU,48,8) 


6.00 


7.21 


6.00 


6.00 


7.22 


6.00 




IBU. 64, 41 


12*111 


13.20 


12.01 


J2,Q! 


13-20 


12,01 




IBU, 64, S) 


10.20 


11.40 


10.20 


10.20 


II. 41 


10.20 




(BU,6U,6) 


9.00 


10,20 


9.00 


9,00 


10.20 


9,00 




IBU, 64, 71 


e.uo 


9.60 


8.40 


8.40 


9.60 


8.40 




IBUj6U|H) 


7.20 


8.40 


7.20 


7.20 


8.40 


7,20 
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VFL INSTRUCTION ♦ 



I 136 

FORWARDING DIRECT ADDRESSING OFFSET Q INSTRUCT I QN AT fULL WORD ADDRESS 



NO INDEXING 



ijju, i, at 

iau.a.ai 

(BU, 16, a» 

ibu, J2,ai 

<BU,64,til 
iBj_Li.il 

(B,8, I) 
<B, J6.I! 
IB, 32, I) 
IBtiifl, )) 
IB, 64, II 
<DLL.4.j4l 
(DU.H.ill 
IDU, 16,4) 
IOU, 52.41 
IDU,48,4t 
IDU, 64, 41 
16*4,41 
(D.U.Ifi 
IP. 16, 4) 
ID. 52, Ml 
<P,48,4> 
10,64,41 



EXTERNL 
OPERAND 

.4.21 
4.36 
<4.96 
6.16 
.... 7,56 

e.56 



EXTERNL 
MB XOVR 



5.57 
6. 16 
7.56 
3,56 
9.76 



i*. 96 

5.54 

6.76 
7.9.6. 
9.16 

4.47 



6. 16 
6.76. 
7.96 
9,(7 
10.46 



I-BOX 
OPERAND 

--Ji'20 
1.36 
1.96 

6. 16 

7. 34 

8. 56 
k*2Q.„ 



5.09 

6.30 

B.70 

11, IQ 

I 3 . 50 

..1.^21. 



6.30 

7,5Q 

9.90 

12.. 3 Q 

11.70 



5.07 

6.30 

8.70 

11,10 

13.50 



6.27 

7. 50 

9.63 

12-30 

11.70 



INVERI SIGN OF INSTRUCTION 



IBU, 1,81 
IBU, 8, 8) 
IBU, 16, as 

iBu.ua. ai 

1611.611,81 
IB. I, II 

<B.8, I) 
IB.16.il 
.IjBj 32.^11 
<B,4B,lj 
IB.64, It 
IDU, 4, 41 
iPU f 8,4l 
IDU. 16, ill 
iPJJj.i.2,4! 

IDU, 64, 4) 
10,4,41 
(QtB.U I 
ID, 16, 4) 

•Bli2,4» 

ID, "48,141 

LD, 6^,14. I 



•4.21 

1.36. 
1.96 
4^16 
7.36 
8.56 
1.21 
1.96 
5.56 
6.76 
7.96 
9.17 
4.17 
5.09 
6.30 
8-70 
i I. 10 
13.50 
1.21 
5.07 
6.30 
B.70 
I F- 10 
13.50 



5,57 
6.16 
7.36 
B. 56 
9,76 

6.16 

6.76 

_ 1^96 

9.17 

1Q-36 

6.29 

7.50 

?-?0 

12-30 

I1.7Q 

6.27 

7.50 

9.63 

12.30 

114.70 



1.96 
5. 56 
6.76 
?,.94 
9.|6 
1.17 



5.09 

4,30. 

8.70 

11. 1Q 

13.50 

1.20 

5.0 7 

6.10 

8.70 

II. 10 

13.50 



1.20 
1.36 
4.96 
6. 16 



7.36 
8.56 
1.20 
1,96 
5.56 
6. 76 



7.96 
9.16 
1.47 
5.09 
6.30 
8.70 



II. 10 

I3.5Q 

4.20 

5.07 

6. 30 

6-70 

I I. 10 

13.50 



INTERNL 
OPERAND 

A« 10 _ 
5.56 
6,16 
7.36 
8,56 
9.76 
5,10 _ 



INTERNL 
WB XOVK 



8.58 

9.18 

10.37 

1 1,56 

12.76 



tXTERNL 
OPERAND 

4.82 



INDEXING 

EXTERNL I-BOX 
WB XQVR OPERAND 



6.00 
6,60 
7.80 
9.QQ 
10.20 
_ 5-66 



9.02 

9.61 

10.80 

12. QQ 

13.20 



4.82 
4.96 
6.16 
7,36 
8.56 
1-B 2 



6.29 

7-50 

9.90 

12. 3Q 

14.70 



9.31 
10,50 
12.90 
15, iZ 
17.58 



1.96 
-i*54. 
6.76 
1.24 
9.17 

juS2_ 



5.09 
4,30 
8.70 

li.lfl. 

13.50 
1.82 



6.00 

7.20 

9.60 

12.01 

14.40 



9.02 
1Q,2I 

12.60 
15,00 
17.10 



5.07 

4.30 

8.70 

II. 10 

13.50 



5.40 
5,56 
6.16 
7^36 



8.56 
9.76 
5.10 
6.00 
6.60 
_ 7.80. 
9.00 
10.20 
5.66 
6,29 
7.50 
9.90 



8,58 

9.18 

10. 37 



11.56 
12,60 

9.02 

9.61 

10.80 



4.82 
1,82 
1.96 
6. 16 



12.01 
13,20 

9,31 

10.50 

J2.90 



7.36 

8.56 
4.82 
4.96 
5.56 
6.76 



12.30 

14.70 

5.40 

6.00 

7.20 

9-60 

12.0 1 

14.4 1 



7.96 
9, 1.7 

4.82 
5,09 
6.30 
8.70 



15.29 
17,40 

9.02 
10.21 
12.60 
15.00 
•1-10 



1 1.10 
13.50 
4". 82 
5.07 
6.30 
8.70 



5.57 
6,17 
7.36 
fl,54 
9.76 



".22 



INTERNL 
OPERAND 

5.40 



INTERNL 
WB XQVR 



6.17 
4./4_ 
7.96 
9*16. 
10.56 



4.36 
4,26. 
6.16 
Z.34 
8.56 
4.21 



5.56 
6.16 
7.36 

a*54 

9.76 
5,10 



8.59 
Ij.lfl 
10.37 
11 .56. 
12.76 



6.30 
7.50 
9.90 

12.3Q. 

11.70 



1.96 
5.5.4 
6.76 
J. 96 
9. 16 
JuJUL 



6.27 

7,5Q 

9.63 

12,10 

11.70 



.5.09 

6,10, 

8.70 

11,10 

13.50 
1-22 



6.00 
iu4Q_. 

7.80 
.9.00 
10.20 

5,67 



9.03 

3..42 

10.81 

_L2* 01 

13.20 



5.07 
.4.30. 

8.70 
11.10 
13.50 



6.29 

9.90 
12*30 
11.70 

5.1Q 



9.32 
10., 5 J 

12.90 
J 5. 32 

17.59 



6,00 

Z.2Q 

9.60 

12^01 

14.40 



9.03 
111,22 
12.60 
15,00 
17-40 



5,57 
6.17 
7.36 



8.56 
9.76 

6,1/ 
6.76 
7.96 



4.22 
4.14 
4.96 
6.16 



9.17 
10,36 



7.36 

fl.54 
1.21 
1-96 
5.56 
6-76 



5.40 
5*54 
6. 16 
7-36 



6-3Q 
7.50 
9.90 



12.30 
11-70 

6.27 
7.50 
9.63 



7.96 
..£.!£. 

1.17 
5,09 
6.30 
8.70 



8.56 
.9.76 
5.40 
4jtQ0 
6.60 
7-8.0 



11.10 
13.5Q 
1.22 
.5.0.1. 



9.00 
JQ^.20. 

5.67 
-4.2i 

7.50 

9.90 



6,59 
9.18 

JO^IT. 
11.56 
12,60. 

9,03 

9.62 

10. 91 



11.10 
!?.50 



12.30 
J1..70 



6.30 
8.70 



12.30 

1<U1Q. 

5.10 

_4.,QQ 



12.01 

13.20 

9,32 
10.51 
12.90 



15.29 

17,10 



11.10 
13.50 



7.20 
9-60 



12.01 

JiUJiO. 



-9.M 
10.21 
l?,6Q 



15.00 



VFL INSTRUCTION M+ 



FORWARDING 



DIRECT ADDRESSING 



OFFSET 



INSTRUCTION A I FULL WORD ADDRESS 



NO INDEXING 



INDEXING 



J_BUi_Lt8L 
(BU.0,0) 
(BU, 16,8) 
IBU, 32,81 
(BU,48,8) 
IBU.6U.8) 
IB. 1, I) 

i b . a , 1 1 ) 

IB, 16, I) 
(B.32, i) 
IB, 48, I) 
18.64, I I 
(DU.4.4) 



tXTERNL 
OPERAND 

____L.20 
7.20 
6.62 
7.82 
9,0 I 
9.60 
7.20 



EXTtRNL 
*B XOVR 



15.05 
15. 6b 
16.86 

18,06 
18.66 



6.62 
7.22 
8.4 i 
9.60 
10.80 
7.20 



15.65 

16.26 
17. 46 
18.67 
19.87 



iou,a.u) 

JDU, 16, 4) 
(DU,5V,4) 
J DLL, hi, 4 J 
100,64,14) 

(P. 4.41 

(0,8,4) 
!D,I 6,4 » 
ID, 32,4) 
10,48,4) 
10,64,4 ) 



6.62 

7.82 

10.20 

!2,6Q 

14.40 

7.20 

6.62 

7.82 

10.20 

12.60 

15.00 



15.65 
16.36 
19.27 
2 1,67 
23.48 

16.86 
J9.27 
2!, 67 
24.09 



INVERI SIGN OF INSTRUCTION 



(BU. 1,81 
!BU,B,8I 
(BU, 16,8) 
1BU.32. 8) 
(BU.48,8) 
(BUi64,8) 
(B, 1, II 
IB.B, I) 
IB, 16, I) 
(B.32 . U _ 
(B.48. I) 
IB, 64, I I 
(DU,4,4I 

toy ,8, 4) 

I DU , 1 6 , 4 1 
IOU.32.4) 



7.22 

7.22 

8.41 

J0_,_80_ 



16,26 
17.46 
19. 87 



IDU,48,4) 
(0U f 64,4l 
10,4,4) 
(D l 8,4) 
ID, 16,4) 
10.32,4) 
(0,48. 4) 
IDi64j4) 



13.20 

12.30 

7.20 

6.62 

7.22 

^ 8.41 

9.60 

10.80 

7.22 

8.4 I 

10.80 

15.61 



22.28 
24,09 

15.65 
16.26 
_JI-ii6 
18.66 
19.87 

17.46 
19.87 
24.69 



I-BOX 
OPERAND 

10. 8B 



10.88 
I 1.48 
12.69 
13.90 
14.50 
10.88 



11.48 
12.09 
J 3. 30 
14.51 
15. 72 
10.88 



1 1.48 
12-69 
15.11 
17,53 
19.34 
10. 88 
I 1.48 
12,69 
15. I I 
17.53 
19.94 



20.40 

19.51 

7.20 

6.62 

7.82 

10-20 

12.60 

15.01 



29.50 
33.72 

15.65 
16.86 
19.27 

i \\~. 6 f 

24.09 



12.09 

!2,09 
13.30 
15.72 
18. 13 
17.22 
10.88 
I 1.48 
12.09 
L3-30 
14.51 
15.72 
12.09 
13.29 
15. 72 
20.55 
25.38 
24.48 
10.88 
I 1.48 
12.69 

17.53 

19.94 



INTERNL 
OPERAND 

_J-23 

7.23 

7.83 

9.02 

10.2 I 

I 1.40 

7.23 

7.8 3 

8.42 

9.61 

10.80 

12.00 

7.23 



7.83 

9.02 

1 1.40 

I 3, BO 

16.2 1 

7.23 

7.83 

9.02 

I 1.40 

13,80 

16.20 



8.42 

8,42 

9.61 

12,0 L 

14.4 I 

16.50 

7.23 

7.83 

8.42 

?,6i 

10.80 

12.01 

8.42 

9.61 

12.00 

16.80 

2 1.60 

26. 1 I 

7.23 

7.83 

9.02 

I 1 1 4 I 

13.80 

16.20 



INTERNL 
WB XOVR 



13.86 
14.46 
15.67 
16.87 
18.07 

14746 
15.06 
16.27 
17.47 
18.68 

14.46" 

15.67 

18.07 

20,49 

22.89 

14.46 
15.66 
18.07 
20,49 
22.89 



15.06 
16.27 
18.68 
2 1.08 
23,50 

14.46 
15.06 
16. 21 
17.47 
18.68 

16.27 
18.68 
23.50 
28.31 
33. 14 



14.46 
15.67 
18.07 
20.49 
22.90 



tXTERNL 
OPERAND 

7 .22 

7.22 
7.80 



82 
01 
61 
22 



7.80 
7.22 
8.42 
9.61 
10.80 
7.22 



81 
82 



10.20 
12,60 
14.40 

7.81 

7.82 
10.20 
12,60 
15.00 



EXTtRNL 
WB XOVK 



15.06 
15.67 
16.8/ 
10.07 
18.68 

15.66 
16.27 

1 7.47 
18. 6U 
19.88 

15.66 
16.87 
19.28 

2 1-69 
23.50 

15.66 
16.87 
19.28 
2 1.69 
24. 10 



I-BOX 
OPEKANU 

! ! • 4 B 
1 1.48 
12.09 
13.29 
14,51 
15. 1 1 
1 1.48 
12.09" 
12.69 
13.90 

15. 1 1 

16. 32 
1U4 8 
12.09 
13.29 
15.72 
18,13 
19.94 
I 1.48 
J2.09 
13.29 
15.72 
18. 1 3 
20.55 



INI LRNL 
OPERAND 



_7. 
7. 

7, 
9, 

10. 

1 1. 
7. 



a3 

83 
83 

03 
21 

40 

83 



7.83 
8.43 



V. 

10. 

12, 
7, 
7, 
9. 

1 I. 

13. 



62 
81 
01 
83 
83 
03 
40 
80 



16.20 

L-JI 

/.Bl 

9.03 

I 1.40 

13.80 

16.20 



INTERNL 
WB XOVR 



14.46 
15.06 
16.27 
I 7.47 
18.68 

15.06 
15.67 
16.87 
18.07 
19.28 



15. 
16. 
18. 
21. 
23. 

15. 
16. 
18. 
21 . 
23. 



06 
27 
68 
09 
50 

06 
27 

68 
OH 
50 



7.22 




12.69 


8.43 




7,22 


16,27 


12.69 


8,43 


15.6/ 


8.42 


1 7.4 7 


13.90 


9.62 


16.8/ 


10,80 


19.88 


_ -16, 12 


12,01 


I9,2il. 


1 3.20 


22.29 


18.74 


14.40 


2 1.69 


12.31 


24. 10 


17.83 


16,50 


24.(0 


7.22 




1 1.48 


/.03 




7.80 


15.67 


12.09 


7.83 


15.06 


7.22 


16.27 


12.69 


8.43 


15.66 


8.42 


1 7.48 


13.90 


9.62 


16.87 


9.61 


18.68 


15. 1 1 


10.8 1 


18.07 


10.80 


19.88 


16.32 


12.01 


19.28 


7.22 




12.69 


8.43 




8.42 


1 7.4/ 


13.90 


9.62 


16.87 


10.80 


19.88 


16.32 


12.01 


19.28 


15.61 


24.70 


21.15 


16.80 


24. 10 


20.40 


2 9.52 


25.99 


21.60 


28.92 


19.51 


33.74 


25.08 


26. 1 1 


3 3.74 


7.22 




1 1.48 


/.83 




7.80 


15.66 


12.09 


7.83 


15.06 


7.82 


16.87 


13.30 


9.03 


16.27 


10.20 


19.20 


15.72 


11.41 


18.68 


12.60 


2 1.69 


18. 1 3 


13.80 


2 1.08 


15.01 


24. 10 


20.55 


16.20 


2 3.50 



PF 



PF 



PF 



PF 



137 



138 



VFL INSTRUCT ION 



FQRWAROING 



JHJUEC l„_4__I_R___a5 INC, 



OfF SfcJ,,^- 



lNSIf_UCTIQ__ _Af f ULi____Q_.„__lDi_:_. . . _ 



NO INDEXING 



INDEXING 



EXTERNL 
OPERAND 



EXTERNL 
MB XOVR 



l-BOX 
OPERAND 



INTERNL 
OPERAN D 



INTERNL 
WB XOVR 



EXTERNL 
OPERAND 



EXTERNL 
WB XOVR 



I-BOX 
OPERANO 



INTERNL 
OPERANO 



INTERNL 
WB XOVR 



(BU. 1,81 



4.21 



IBU.8,8) 
I flu. 16. 8) 



4.20 



(BU.32.8J 
(BU.48.8. 



4.36 
4.96 



5.40 



(BU.64,8) 
IB. 1,1) 



6.16 
7,36 



5.5-7 
6.16 



4.36 
4.96 



4.82 



5.56 
6. 16 



4.22 



8.58 
9.18 



5. UP 



8.56 
U.2) 



7.36 
8.56 



4.82 
4.96 



9.76 



6. 16 
,L_-__6-_ 



IB, 8, II 
iB.16 ,1 



8.56 
4.20 



7.36 

8.56 



10.37 
11.57 



5.57 
6.17 



IB, 32, I 

<B.48,1 



IB, 64, 1 

«DU.4.4 



4.96 
-S._i___ 



6.16 
6.76 



9.76 
5.40 



12.76 



6. 16 
7.36, 



7.36 
_____5*l 



4.36 
4.96 



5.56 
6. 16 



8.59 
9.18 



6.76 
7.96 



7.96 
9.16 



4.96 
5.56 



6.16 

6.7 6, 



9.17 

4.47 



10.80 



6.76 
JL_-_>6-_ 



7.96 
,2_____6, 



9.17 

9.77 



8.56 
4.82 



6.16 
7. 36 



9.76 



7.36 
8.56 



4.96 
5.56 



IDU,8,41 
(DU. 16.41 



IOU, 32,41 

IOU, 64, 4) 
10.4.4) 



5.09 
-6.30, 



9. 16 

4.47 



11.40 
. 2 .2£L 



6.17 

6.76 



8.56 
4.22 



10.37 
11.56 



8.70 
_11_____L 



6.29 
7.50 



5.09 
6.30 



10.80 
5.66 



13.21 



6.76 
_L__26_ 



4.96 
5.56 



9.76 
5.40 



12.76 



7.96 
9. 16 



6.76 
_____5._i_ 



6. 16 
6 .76 



9. 18 
9. 78 



9.90 
J2. 30 



6.29 
7.50 



9.31 

_1Q____JL 



9.17 
4.8 2 



10.80 



7.96 
JU_i6_ 



(0,8.4) 
<0.t6.4J_ 
(0,32, 4) 

_D.4a.Jtx. 

10,64,41 



13.50 

4.2 1 



8.70 
II. 10 



14.70 



9.90 
J2.30 



5.07 

„____M_ 

8.70 

13.50 



13.50 
4. 20 



12.90 
15.32 



5.09 
6.30 



9. 17 
4.47 



6.30 
_I.__Q, 



6.27 
1__5Q 



14.70 
5.4Q 



8.70 
,11. IQ, 



5.09 

_6^iQL 



10.80 
5.6 6 



I 1.40 



13.21 



9.90 

J2,J___ 



6.29 
J.___LQ_ 



9.32 
10.51 



17.58 



8.70 
J-UIQ, 



5.07 
6.3Q 



9.90 
1____IQ 



6.27 

__tl.s_i_ 



15.01 



8.70 



9.28 
J_&,_____. 



13.50 
4.82 



14.70 



9.90 



9.90 
_12__3_1 



.3.50 



14.28 
15.32 



15.60 



5.07 
6.30, 
8.70 
11.10 



13.50 
4. 22 



17.52 



6.27 

7.50 

9.90 

12.30 



12.90 
- 15.32, 
14.70 17.58 
5.40 



5.07 
6.30, 



6.27 
7.50 



9.29 

_i_L___ti_ 



13.50 



8.70 
1 1.10 



9.90 
12.30 



15.00 



14.28 
15.31, 



13.50 



15.60 



17.52 



INVERT SIGN OF INSTRUCTION 



(BU, 1,8) 
_J_i_yL__8j.__l _._ 
(BU, 16,8) 
(BU .32 ,8) 



4.21 

_________ 



.5__£Z_ 



4.96 
6.16 



(BU.48,8! 
_lflU.i64j.8i_ 
<B, I, II 
16.8. 11 



, 16 
J_6_ 



4.20 5.40 

Ju,lh 5_____S, 



fi.SQ, 



7.36 

4.21 

4 .-9___ _ 



4.96 
6.16 



8. 
10, 



56 
20, 



7.36 
_£_______ 



6.16 
7.3 6 



4.82 
_Ji__a_L 



(B, 16, 1 

IB . 3 2.) 



(B.48, 1 
(B .6___J 



I DU , 4 , 4 
CPU. 8. 4 



5.56 
6.76 



(DU, 16,4) 
IPU.32.4) 



7.96 

3-._60_ 

4.47 

5.«.Q9 

6.30 

8.70 



4.20 

16 _uS_fe, 

76 5.56 

lb 6.76 



8.56 
9L__7_i, 



9.18 
10.37 



iuiiZ, 



4.22 
_______& 



I 1.56 
1 2.60 



4.96 
6 .16 



6.17 
7.36 



5.40 
5.56 



8.59 



,6, 

6. 

_____ 



9. 
10. 

J>, 
7. 

_9. 



(DU,48,4) 
(DU. 64,4) 



(D,4,4I 
(D.8, 4) 
<0, 16,4) 
ID. 32.4) 



I i.10 
13.80 
4.21 
5.07 
6.30 
8.70 



16 

36 

29 
50 
9il_ 



5.40 
A. 16 
6.76 
7.96 . 



7.96 
.4*60, 



5_.J_1 

9.77 

__I.4Q 



7.36 

3___0_L 

4.82 
,!_._96 



4.96 
6.16 



8.56 
_1_1__2,_, 

, __6..1_7- 



. 16 
_______ 



7.36 
,9___S____ 



9. 18 
10.37 



8.56 
SL._7_6 



9.16 
____.___!_ 



5.56 
6.76 



4.47 
_i_d__L 



12. 
»0! 

6. 
7. 

9. 



(0,48,4) 
10.64.4) 



30 



27, 

50 
90 



6.30 
8.70 



I I. 10 

Us. Si 

4.20 

5.07 



5.66 

._6._2.9-__ 

7.50 

9.90 



I I. 10 
13.80 



6.30 
8.70 



12. 

14. 



30 
70 



2.30 
4.70 
5.40 
6.2 7 
7.50 
9.90 



12.16 
_13__27 

._9___U. 

10.50 
12.90 



6.76 
7.96 



4.22 
Ju£6__ 



5.56 
6.76 



15.29 
17.40 



9.28, 
10.50 
14.79 




9. 16 
10.36 



5.40 

-6«16_ 

6.76 

7. 96 



7.96 

J9___6__ 



11.56 
12__iiQ, 

_J__1& 

9.78 

H . 4Q 



6.3_> 
7.50 
9.90 



4.47 
5.C_9 
6.30 
8.70 



12.30 
_*0L« 



I I. 10 
13.80 



2.30 
6.19 



6.27 
7.50 
9.90 



15.30 
17.41 



11. 10 
13.80 

4.22 
5.07 
6.30 
8.70 



9.16 

_jQ___ao_, 

5.66 
6.29 
7.50 
9.90 



12.16 
l_i__21 

__9__.22__ 



12.30 
1 4.70 



10.51 
.12,90 



5.40 
6.27 



15.29 
17.40 



I 1.10 

13...8Q 



7.50 
9.90 



12.30 
14.70 



_9__29 
10.51 
14.79 



11.10 
13.80 



12.30 
16. 1 9 



15.30 
17. 41 _ 



VFl INSTRUCTION 


M«-MG 




FORWARDING 


D1KECI ADDRESSING 


OIFSEI 


U INSIRLICI ION A1 


EULE WOkD ADDRESS 








NO 


INDEXING 










INDEXING 










EXTERNL 


UllKNL 


l-BOX 


1NIERNL 


INTtRNL 


EXTtRNL 


EXTtRNL 


I-BOX 


IN) ERNL 


IN1ERNL 






OPERAND 


KB XOVR 


OPERAND 


OPERAND 


WB XOVK 


OPERAND 


WB XOVK 


OPERAND 


OPERAND 


hB XOVR 




IBU, 1,8) 


7.20 




10-83 


Uil 




7.22 




11.48 


.7,83 ..... 






IBU.8,8) 


7.20 


15.05 


10.88 


7.23 


13.86 


7.22 


15.06 


I 1.48 


7.83 


14.46 




IBU, 16.8! 


6.62 


15,65 


11,1*8 


7.83 


14.46 


7.80 


15.67 


12.09 


7.83 


15.06 




IHU.32,81 


7. 82 


16.86 


12.69 


9.02 


15.67 


7.82 


16.87 


13.30 


9.02 


16.27 




JBU.4a,a> 


9. 01 


18.06 


11.90 


10.21 


16.87 


9.01 


18.07 


14.51 


10.22 


17.47 




IBU, 64, 81 


9.60 


18.66 


14.51 


1 1.40 


18.07 


9.62 


18.68 


15.1 1 


1 1.40 


18.68 




IB. 1. I> 


. .... -1,2Q 
6.62 


15.65 


__J.fl*£Ji_ 

1 1.48 


... 1,2.1 
7.83 


14.46 


7,22 
7.80 


15.67 


11.46 
12.09 


__.Z_».fll .. 
7.83 


15.06 




IB, 8, 1) 




ta« 16, ii 


1, 22 


16.26 


12.09 


8. 42 


15.06 


7.22 


16.27 


12.69 


6.43 


15.66 




(B.32. t) 


8.UI 


17.46 


13.30 


9.6 1 


16.27 


8.42 


1 7.48 


13.90 


9.62 


16.87 




<B,ua, i) 


9.60 


2 3,48 


Ik. 51 


10,80 


17,48 


9.61 


2 3,50 


15.11 


10.61 


18.07 




(8,61., il 


10.80 


25.89 


15.72 


12.00 


18.68 


10.80 


25.91 


16.32 


12.00 


19.28 




ipu.4.4) 


J,2Q. . 

6.62 




tiUfifl. _ 


_ _I,2A 


14.46 


_... _.7,22_ 
7.80 


15.67 


_ 11*46 

12.09 


. -L.B.A 

7.83 


T5.O6 




CDU.8.M ) 


15.65 


1 1.48 


7.83 




!QU, 16,41 


7,82 


16,86 


12.69 


9.02 


15.67 


7.82 


16.87 


13. 30 


9.Q3 


16.27 




IDU, 32,4) 


10.20 


19.27 


15. II 


1 1.40 


18.07 


10.20 


19.28 


15.72 


1 1.40 


18.68 




(DU.i4a.i4l 


12.6.0 


21.67 


17,53 


13,80 


2Q.49 


12.60 


2 1.69 


16.13 


13.60 


21.08 




IDU, 64. 41 


II4.40 


23.48 


19.34 


16.20 


22.89 


14.40 


2 3.50 


19.94 


16.20 


23.50 




1Qjj4j41 


7,20 
6.62 


15.66 


10.88 


_I»2J _ 




.... Z.22 .... 
7.80 


15.67 


LUM 

12.09 


1.3.1 

7.83 


15.06 




1 , 8 , 4 ) 


1 1.48 


7.83 


14.46 




ID, 16.4) 


7.92 


16.66 


12.69 


9.02 


15,67 


7.82 


16.67 


13. 3D 


9. 03 


16.27 




10,32,4) 


10.20 


19.27 


15. 1 1 


1 1.40 


18.07 


10.20 


19.28 


15.71 


1 1.40 


18.68 




10,40,1*) 


12.60 


29.50 


17,53 


13.80 


20,49 


12,60 


29.52 


18.13 


13.80 


21.08 




ID.614.UI 


15.01 
INSTRUCT icii 


24.09 


19.94 


16.20 


22.89 


15.00 


24. 10 


20.55 


16.20 


23.50 




Tnve rY~sTgn OF 


M 










IBU, 1,8) 


7.22 




12.09 


8.42 




7.22 




12.69 


8.4 3 






IBU, 8. 8) 


7,22 


16,26 


12.09 


8,42 


15,06 


7,22 


16,27 


12.69 


a. 43 


15.66 




<BU, 16,8) 


8.1* 1 


1 7.46 


13. 30 


9.61 


16.27 


8.42 


1 7.47 


13.90 


9.62 


16.87 




. JBUi.J2.t.ai. 


Ifl^flQ. 


_.19,fl7_ 


— Al*12 


12-0 1 


18.68 


IQ.8Q 


19,8a. 


16.3.2 


_12,M._ _. 


..li*2fl„ 




(BU,4B,8) 


13.20 


22.28 


18. 13 


14.41 


21.08 


13.20 


22.29 


18.74 


14.40 


21.69 




IBU, 64, 83 


15.00 


24.0? 


19.94 


16.20 


23,50 


15.00 


24. 10 


20.55 


16,20 


24. 10 




IB, 1, II 


7.22 




12.09 


8.42 




7.22 




12.69 


8.43 






IB, 8, 1) 


8.41 


|7,46 


13.30 


9.6 1 


16.27 


8.42 


1 7.48 


13.90 


9.62 


16,87 




. B , 1 6 , 1 1 


9.60 


18.66 


14.51 


10.80 


1 7.48 


9.61 


18.68 


15. i 1 


10.81 


IB. 07 




IB. 32, 1) 


12.01 
14.40 


21.08 
2 3.48 


16.92 
19.34 


13.20 
i"5. 6 1 


19.88 
22.29 


12.01 

J4.40 


2 1.08 
2 3.50 


17.52 
F9.9 4 


13.21) 
15.61 


20.49 
22.89 




IB, 1*8, 1) 




!B,6i4, 1) 


16.80 


25,8? 


21. 76 


18.01 


24. 70 


16.80 


25-91 


22.36 


18,00 


25,30 




(DU.4,4) 


7.2/ 




12.09 


8.42 




7.22 




12.69 


8.43 






IDU, 8,4) 


8.41 


17.46 


13.30 


9.61 


16.27 


8,42 


17.47 


13.90 


?,62 


16.67 




IDU, 16,1)1 


10.80 


19.87 


15.72 


12.01 


18.68 


10.80 


19.88 


16.32 


12.01 


19.28 




IDU, 32,41 


15.60 


24.69 


20.55 


16.80 


23.50 


15-60 


24.70 


21.15 


16.80 


24. 10 




IDU, 48, 4) 


20.40 


29.50 


25.38 


21.60 


28.31 


20.40 


29 . 52 


25.99 


21.61 


28.92 




IDU, 6U, HI 


24.61 


33.72 


29.61 


25.81 


33. 14 


24.60 


3 3.74 


30.22 


25.81 


33, 74 




ID, 4,14) 


7.22 




12.09 


8.42 




7.22 




12.69 


8.43 






ID, 8,4) 


fl . 4 1 


17.46 


1 J. 30 


9.61 


16..'/ 


8.42 


1 7.48 


13.90 


V.62 


16.87 




1 L) , 1 16 , 4 1 


10. UO 


i ', . 8 / 


15.72 


12. Ul 


18.68 


I0.8U 


19.88 


16.32 


12. UO 


}<,.2b 




10,32,41 


15.61 

~ "26/46" 


24.69 
29.50 


20.55 
25. 38 


16.80 
21.6 1 


23.50 
28.31 


15.61 
20.40 


24.70 


21.15 


16.60 


24.10 




lo.ub.ii) 


29.52 


25.98 


21.60 


28.92 




IU, 614,14) 


25.21 


34.32 


30.22 


26.4 1 


J3. 14 


25.21 


34.34 


30.82 


26.4 1 


3 3.74 





139 



140 



VfL INSTRUCT I Or 


i L 




FORWARDING 


DIRECT ADDRESSING 


OFFSET 


INSTRUCIlflfi-Al 


.FULL WORD ADDRESS 






fcXJERNL 
OPERAND 

4.21 


NO 

EXTERNL 

WB XOVR 


INDEXING 

I -BOX 
OPERAND, 

4.20 


INTERNL 
OPERAND 

5.40 


INTERNL 
WB XOVR 


EXTERNL 
.. OPERAND 

4.82 


EXIERNL 
WB XOVR 


INDEXING 

I- BOX 
OPERAND 

4.22 


INTERNL 
OPERAND 


intern! 

WB XOVR 




(BU, 1,8) 


b.40 






(BU,8,8> 
IBU, I6i8» 


4.21 
4.80 
6.00 
7.20 
8.40 
4.21 


5.41 
6.00 
7.20 
8.40 


4.20 
iL.80 
6.00 
7.20 


5.40 
6.00 
7.20 
8.40 


8.42 

9.02 

10.21 

1 1.41 

12.60 


4.82 
4.82 
6.00 
7.20 
8.40 
4.82 


5.42 
6.01 


4.22 
4.80 


i.40 
6.00 


8.43 
9.03 




IBU, 32,8) 
16^48,8) 


7.20 
8.40 
9.60 


6.00 
7.20 


7.20 

8.40 


10.22 
11.41 




(BU,6U,8) 
(B.I, t) 


9.60 


8.40 
4.20 


9.60 
5.40 


8.40 

4.22 


9.60 
5.40 


12.60 




JB.8, 1) 
(B, 16, II 
(B.32,1) 

<8 t ua, li 


4.80 

i.40 

6.60 
7.80 
9.00 
4.21 


6.00 
6.60 
7.80 
9.0Q 
10.20 


4.80 
5.40 
6.60 
7.80 


6.00 

6.60 

7.80 

_ ?*QD 


9.02 

9*61 
10.80 
!2,ai „ 
13.20 


4.82 
5. 40 
6.60 
7.80 
9.00 
4.82 


6.01 

6.60 

7.80 

..._.-4jOjO_.._ 

10.20 


4.80 
5.40 
6.60 
7.80 


6.00 
6.60 
7.80 
9.00 


9.03 

9.62 

10.81 

12.01 




IB, 64,1) 
(DU.4,41 


9.00 
4.20 


10.20 
5.40 


9.00 
4.22 


10.20 

5.40 


13.20 




(DU.8,4) 
(DU, 16,4) 

I DU, 32,41 
I DU til 8j 4.1 


4.80 
6.00 
8.40 
10.80 
13.20 
4.21 


6.00 

7.20 

9.60 

12.01 

14.41 


4.80 
6.00 
8.40 
10.80 
13.20 
4.20 


6.00 
7.20 
9.60 
12. OQ 
14.40 
5.40 


9.02 
10.21 
12.60 

_ 15* 0_! 
17.40 


4.82 
6.0Q 
8.40 
10.80 
13.20 
4.82 


6.01 

7.20 

9.60 

12-01 

14.41 


4.80 
6.QD 
8.40 

...... la^ao 

13.20 
4.22 


6.00 

7.20 

9.60 

J2*JDD _ 


9.03 

JLQ.s21^ .._ 

12.60 
Ji,DQ__ 




IDU.64,4) 
ID, 4. 4) 


14.40 
5.40 


17.40 




ID, 8, 4) 
<D, 16,41 
ID, 32,4 I 
(0,48,4) 
10,64,4) 


4.80 

6.00 

8.40 

10.80 

13.20 


6.01 

7.20 

9.60 

12.01 

14.4) 


4.80 

6.00 

B. 40 

10.80 

13.20 


6.00 

7.20 

9.60 

12.01 

14.40 


9.02 
10.21 
12.60 
15.00 
17.40 


4.82 

6.00 

8.40 

10.80 

13.20 


6.01 

7.20 

9.60 

12.01 

14.41 


4.80 

6.00 

8.40 

1Q.B0 

13.20 


6.00 

7.20 

9.60 

12.01 

14.40 


9.03 
10.22 
12.60 

15,0Q 

17.40 





INVERT SIGN OF 

IBU, 1,8) 
IBUt8,8) 
IBU, 16,8) 
IBU, 32, 81 


INSTRUCTION 

4.21 

.4,21. 5,4) 
4.80 6.0) 
6.00 7.20 


4.20 
4.20 
4.80 
6.00 


5.40 
5.40 
6.00 
7.20 


8,42 

9.02 

10.21 


4 . 82 
4.82 
4.82 
6.00 


5.42 
6.01 
7.20 


4.22 
4,22 ... 
4.80 
6.00 


5.1 To """" 

5^0. 

6.00 
7.20 


8.43 

9.03 

10.21 


.. 


IBU, 48. 8) 
(BU, 64,8) 


7.20 
8,40 
4.2l 
4.80 
5.40 
6.60 


8.40 
?.60 

6.0Q 
6.60 
7.80 


7.20 
8.40 
4.20 
4.80 
5.40 
6.60 


8.40 
9.60 
5.40 
6.Q0 
6.60 
7.80 


11.41 
!2,60 

9.02 

9.61 

10.80 


7.20 
9.40 
4.82 
4.82 
5.40 
6.60 


8.40 
9,6Q 

6.Q! 
6.60 
7.80 


7.20 

a. 40 

4.22 
4.80 
5.40 
6.60 


8.40 
9..6JL .. 


11.40 
...12.60 




IB, 1,1) 
(BjBj 1) 
(8,16,1) 
(B.32,1) 


5.40 
6,QQ.._ 

6.60 
7.80 


9^3 

9.62 
10.81 





<B,48, 1) 
IB, 64, 1) 
(DU.4,41 

iW.±Atk\ 

(DU, 16,4) 
IDU.32,4) 


7.80 
9.00 
4.21 
4.80 
6.00 
8.40 


9.00 
10,20 

6.01 
7.20 
9.60 


7.80 
9,00 
4.20 

4.80 

6.00 
8.40 


9.00 
10.20 
5.40 
6.00 
7.20 
9.60 


12.01 

13,20 

9.(32 
10.21 
12.60 


7.80 

9.0Q 
4.82 
4,82 
6.00 
8.40 


9.00 
J0.20 

6,01 
7.20 
9.60 


7.80 
9.QQ 
4.22 
4.80 
6.00 
8.40 


9.00 
-10.^20 ___ 
5.40 
iiOD. ... 
7.20 
9.60 


12.00 
.11*20 _ 

.9*01 _. 

10.21 
12.60 





IDU.48,4) 
(DU, 64,41 
(0,4,4) 
(0,8,4) 

ID, 16,4) 
(0,52,4) 


10.80 
13.20 
4.21 
4.80 
6.00 
8.40 


12.01 
14,41 

6.00 
7.20 
9.60 


10.80 
13.20 
4.20 
4.80 
6.00 
8.40 


12.00 
14.40 
5.40 
6.00 
7.20 
9.60 


15.00 
17.40 

9.02 
10.21 
12.60 


10.80 
13.20 
4.82 
4,82 
6.00 
8.40 


12.01 
]4o40 

6,Q1 
7.20 
9.60 


10.80 
13.20 
4.22 
4.8Q 
6.00 
8.40 


12.01 
14.40 

5.40 
A,DQ_„ 

7.20 

9.60 


15.00 

\?°ML„ .... _ 

. 9_*fli 

10.22 
12.60 





(0,48,4) 
(0,64,4) 


10.80 
13.20 


12.01 

14.41 


10.80 
13.20 


12.01 
14.40 


15.00 
17.40 


10.80 
13.20 


12.0) 
L4j4Q 


10.80 
11. 2D. _ 


12.01 
!4,4Q 


15.00 

I7.4Q .... 





_VFL INSTRUCTION 


i LWF 




FORWA 


RDINC 


DIRECT ADDRESSING 


OFFSET 


INSTRUCT ION AT 
INDEXING 


FOLL WORD ADDRESS 








NO 


INDEXING 










EXTERNL 


EXTERNL 


i-BOX 


INTERNL 


INTERNL 


EXTERNL 


EXTERNL 


I-BOX 


INTERNL 


INTERNL 







OPERAND 


WB XQVR 


QPESANQ. 


OPERAND 


WB XOVR 


OPERAND 


WB XOVR 


OPERAND 


OPERAND 


WB XOVR 




IBU.I.ai 


4,21 




4.20 


5.40 




4.82 




4.22 


5.40 






IBU.B.B) 


4.21 


5.41 


4.20 


5.40 


8.42 


4.82 


5.42 


4.22 


5.40 


6.43 




IflUt 16. 8 J 


4.80 


6.01 


.... JuBJL. 


6.00 


9.02 


4.82 


6.01 


4. 80 


b.00 


9.01 




I BO, 32,8) 


6.00 


7.20 


6.00 


7.20 


10.21 


6.00 


7.20 


6.00 


7.20 


10.22 




iBU.48.ai 


7.2Q 


fl,4Q .... 


-JU2SL . 


a. 40 


11.40 


7.20 


8.40 


7.20 


a. 40 


11.40 




IBU.64,81 


8.40 


9.60 


8.40 


9.60 


12.60 


8.40 


9.60 


8.40 


9.60 


12.60 




(B.I. II 


4.21 




4.20 


5.40 




4.82 




4.22 


5.40 






IB, 8, It 


4.80 


6.00 


4.80 


6.00 


9.02 


4.82 


6.01 


4.80 


6.00 


9.03 




IB. 16. II 


5,40 


6.60 


5.!iO 


6,60 


9,61 


5.40 


6. 60 


5.40 


6.60 


9.62 




IB. 12,1) 


6.60 


7.80 


6.60 


7.80 


10.80 


6.60 


7.80 


6.60 


7.80 


10.81 




IB, IB.)) 


7,80 


9,00 


Z.fiQ 


.__ 9.0Q 


12.01 


7.80 


9.0Q 


7.80 


9.0Q 


12.01 




IB, 64, 1 > 


9.00 


10.20 


9.00 


10.20 


13.20 


9.00 


10.20 


9.00 


10.20 


13.20 




IDU.4.4) 


4.2 » 

4.80 




4*20 


5,40 




4,82 




4,22 


5.40 






IDU.8,4) 


6.00 


4.80 


6.00 


9.02 


4.82 


6.01 


4.80 


6.00 


9.03 




I£Utl6.4! 


6,00 


7,20 


. A»O.Q__ 


._ 7.20 


10.21 


6.00 


7,20 


6.00 


7,20 


10.22 




IDU.32,'4> 


8.40 


9.60 


8.40 


9.60 


12.60 


8.40 


9.60 


8.40 


9.60 


12.60 




. IOU.48,4) 


iQ.ao 


12,01 


_jjtuao_. 


12,. 01 


15.00 


10.80 


. 12,0 1 


10.80 


12.0 1 


15.01 




IDU.64,41 


13.20 


14.40 


13.20 


14.40 


17.40 


13.20 


14.40 


13.20 


14.40 


17.40 




ID. 4, 4) 


4.21 




4.20 


5,40 




4.82 




4.22 


5,40 






ID. 8, 4) 


4.80 


6.00 


4.80 


6.00 


9.02 


4.82 


6.01 


4.80 


6.00 


9.03 




1.0,16,4) 


6, DO 


.7,20 


_6jJlO___ 


_ .7*20 


10,21 


6,00 


7,20 


6.00 


2,20 


10.21 




10, 12, Ml 


8.40 


9.60 


8.40 


9.60 


12.60 


8.40 


9.60 


8.40 


9.60 


12.60 




10,48.4) 


1 Q ,30 


!2,QI 


JO.flO 


... 12,0.1 


15,00 


10. 80 


12.0! 


10,80 


12.01 


15.00 




ID.6U.UI 


13.20 


14.41 


13.20 


14.40 


1 7.40 


13.20 


14.41 


13.20 


14.40 


17.40 




INVERT SIGN OF 


INSfRUCriO 
4.21 


N 




7 5.40 




4.82 




4.22 


5.40 


- ■ 




tBU.1,8) 




4.20 




IBU.B.fl! 


4,21 


5.41 


k*2Q 


5,40 


B.42 


.4.82 


5,42 


4,22 


5.40 


8,43 




IBU, 16, 8) 


4.80 


6.00 


4.80 


6.00 


9.02 


4.82 


6.01 


4.80 


6.00 


9.03 




IBU.32,8) 


6.00 


7.20 


6.00 


7.20 


10.21 


6.00 


7.20 


6.00 


7.20 


10.22 




ID0.U8.8I 


7.20 


8.40 


7.20 


8.40 


11.41 


7.20 


8.40 


7.20 


8.40 


11.40 




180,611,8) 


8.40 


9,60 


1^40 


9.60 


12,60 


8.4Q 


9,60 


fl,40 


9,60 


12, hO 




IB, 1, 1) 


4.21 




4.20 


5.40 




4.82 




4.22 


5.40 






IBt8, 1) 


4.80 


6.00 


4.80 


6.00 


9.02 


4,82 


6.01 


4,80 


6,QQ 


9,03 




IB, 16, 1 1 


5.40 


6.60 


5.40 


6.60 


9.61 


5.40 


6.60 


5.40 


6.60 


9.62 




IB. 32, 1) 


6.60 


7.80 


6.60 


7.80 


10.80 


6.60 


7.80 


6.60 


7.80 


10.81 




IB, 48,1) 


7.80 


9.00 


7.80 


9.00 


12.01 


7.80 


9.00 


7.80 


9.00 


12.00 




« 8,6(4, 1) 


9.00 


10.20 


9.00 


10.20 


13.20 


9.00 


10,20 


9*QQ 


10,20 


13,20 




ibu.it.i4) 


4.21 




4.20 


5.40 




4.82 




4.22 


5.40 






IDy,B,4) 


4.80 


6.00 


4.80 


6.00 


9.02 


4.82 


6,Q! 


4,80 


6,flQ 


9,03 




IDU. 16,44) 


6.00 


7.20 


6.00 


7.20 


10.21 


6.00 


7.20 


6.00 


7.20 


10.22 




1 DO, 32, 4) 


8.40 


9.60 


8.40 


9.60 


12.60 


8.40 


9.60 


8.40 


9.60 


12.60 




lOU.UB.UI 


10.80 


12.01 


10.80 


12.00 


15.01 


10.80 


12.01 


10.80 


12.00 


15.00 




(OUj[6«4,U) 


13.20 


14.40 


13.20 


14.40 


17.40 


13.20 


14.40 


13.20 


14.40 


17.40 




10. 14,14) 


4.21 




4.20 


5.40 




4.82 




4.22 


5.40 






ID, 8, it) 


4.80 


6.00 


4.80 


6.00 


9.02 


4.82 


6.01 


4.80 


6.00 


9.03 




ID, 16, 4) 


6.00 


7.20 


6.00 


7.20 


10.21 


6.00 


7.20 


6.00 


7.20 


10.22 




10,32, it) 


8.40 
10. BO 


9.60 


8.40 


9.60 


12.60 


8.40 


9.60 


8.40 


9.60 


12.60 




10,48,14) 


12.01 


10.80 


12.01 


15.00 


10.80 


12.00 


10.80 


12.01 


15.00 




10,64,14) 


1 3.20 


14.41 


13.20 


14.40 


17.40 


13.20 


14.41 


13.20 


14.40 


17.40 





141 



VFL INSTRUCT ION LFT 



£QRWARDING 



JIB EC J ADQREiSJ JJ£ 



OFIFSgf 



' t «iSlRU.C11.0ii..AT_ 



142 

2D&£.SS__ 



NO INDEXING 



INDEXING 





EXIEKNL 
OPERAND 


EXTERNL 
WB XOVR 


1-BOX 
OPERAND 


INTERNL 
OPERAND 


INTERNL 
WB XOVR 


EXTERNL 
OPERAND 


EXTERNL 
WB XOVR 


I-BOX 
OPERAND 


INTERNL 
OPERAND 


INTERNL 
WB XOVR 




(BU, 1,8) 


13.20 




13.20 


15.60 




13.20 




13.20 


15.60 






1BU.8.8) 
IBU, 16.81 


13.20 
13.20 


14.41 
IU.1I 


13.20 
13.20 


15.61 
15.60 


18.61 
18.60 


13.20 
13.20 


14.41 
14.41 


13.20 
13.20 


15.60 
15.60 


18.61 
18.60 




(UU.32,8) 
IBU.li8.8l 


13.20 
13.20 


14.41 
14.41 


13.20 
13.20 


15.61 
15.60 


18.61 
18.60 


13.20 
13.20 


14.41 
14.41 


13.20 
13.20 


15.60 
15.60 


18.61 
18.60 




(BU,6li.8l 
IB. I.I) 


«0 N 
13.20 


»0N 


*0I* 
13.20 


«0|o 
15.60 


•ON 


• ON 
13.20 


»0|a 


• ON 
13.20 


• ON 
15.60 


•ON 




(b,8,u 

IB. 16.1) 


13.20 
13.20 


14.1*1 
14.41 


13.20 
13.20 


15.60 
15.6) 


18.60 
18.61 


13.20 
13.20 


14.41 
14.41 


13.20 
13.20 


15.60 
15.60 


18.61 
18.60 




IB, 32, II 
IB, 48.1) 


13.20 
13.20 


14.41 
14.41 


13.20 
13.20 


15.60 
15.61 


18.60 
18.61 


13.20 
13.20 


14.41 
14.41 


13.20 
13.20 


15.60 
15.60 


18.61 
18.60 




IB, 64, 11 

IDU, 4, 4) 


«0 \o 
19.81 


• ON 


• ON 
19.81 


"01* 
22.2 1 


• ON 


»0 !» 
19.81 


• ON 


• ON 
19,8 1 


•0 1* 
22,21 


•ON 





IDU.8,4) 
IDU. 16.4) 



IDU.32,4) 
JLDikiJbM- 
IDU, 64, 4) 
ID. 4. 4) 



19.81 

LS*fl_L 

19.81 

__19*JLi 

24.61 

19.81 



21.01 

2MJ1. 

21.01 

25.81 



19.81 
19,81 



22.21 
_22*2_L. 



19.81 
li*.ai. 



22.21 
22*21 



24.61 
19.81 



27.01 
22.21 



25.21 
2i*21_ 

25.21 
_ 2i,21 

30.01 



19.81 
19.81 



21.01 

2-L*0_L 



19.81 
19.81 



22.21 
22.2 1 



25.21 
.25*21- 



19.81 

i9*ai_ 



21.01 
21,41 



19. Bl 
19.81 



22.21 
22. 21 



25.21 
2 5.21 



24.60 
19.81 



25.81 



24.6) 
19.81 



27.01 
22-21 



30.01 



(0,8,4) 
ID, 16.4) 
ID, 32, 4) 
ID ,4 8 ,4 ) 



ID, 64,4) 



19.81 

_J!.B± 

19.81 

L9 A a j 

24.61 



21.01 
21- 01 
21.01 
21*01. 
25.81 



19.81 
19*fil_ 



19.81 
24.61 



22.20 
JllsZ 1 . 

22.2 1 
-22.2IL 

27.01 



25.20 
.25*21. 



25.21 

„25.«2Q 

30.01 



19.81 

Ji.81 

19.81 

i9*ai 



21.01 
-21*M- 



19.81 
19.81 



21.01 
JLL*Q1. 



24.61 



25.81 



19.81 
19*4 1... 
24.61 



22.21 
22.21 
22.21 
_22*21_„ 
27.01 



25.20 
25_*21 

25.21 
_25_,2] 

30.01 



INVERT SIGN OF INSTRUCTION 



IBU.1,8) 



(BU, 16,8) 

» B u ,32 t a) 



13.20 
LI*2Q 
13.20 
13.20 



-14.41 
14.41 
14.41 



13.20 
13*20. 
13.20 
13.2Q 



15.60 
15*6-0. 
15.61 
15.60 



lfl,60 
18.61 
IB. 60 



13.20 
13*211. 
13.20 
13.20 



14.*4l 

14.41 
14.41 



13.20 
13*20 
13.20 
13 ,20 



15.60 

..li*AO_ 

15.60 

15 . 60 



18.61 



18.60 

ia.6i 



IBU.48,8) 
IBU.64.8) 
IB, I. I) 
IBiAxli 
IB, 16.1) 
IB. 32.1) 



13.20 

•ON 

13.20 

13,20 

13.20 

13.20 



14.41 
•Q !•__.. 

14.41 
14.41 
14.41 



13.20 
•Ql» - 
13.20 
13.20 
13.20 
13.20 



15.61 
»QN_ 
15.61 
15.60 
15.61 
15.61 



18.60 
»0N 

18.60 
18.61 
18.60 



13.20 
• ON 
I 3.20 
13.20 
13.20 
13.20 



14.41 
• ON 

14.41 
U.4I 
14.41 



13.20 
Afll*. _. 



13.20 
II. 2Q 
13.20 
13.20 



15.60 

• ON 

15.60 

1 5.60 

15.60 

15.60 



18.60 
-SHI* — 

18.61 
18.60 
18.61 



IB, 48, It 

IMiai 

IDU, 4, 41 
JDU*8«41 



IDU, 16,4) 
IDU, 32. 4) 



13.20 

»QJ* 

19.81 

19.81 

19.81 

19.81 



14.41 
*QN 

21. QJ 
21.01 

21.01 



13.20 
•fil«_ 
19.81 
19.81 
19. 8 j 
19. Bl 



15.61 

oQJ* 

22.21 

22.2 1 

22.21 

22.20 



18.60 
•ON 

25,21 
25.21 
25.2 



13.20 
»QN_ 
19.81 
19,81 
19.81 
-1 9,81 



14.41 

«Q1»_ 

21,151 

21.01 

-21*0L 



13.20 
•DJ_!.- 
19.81 

19, Bl 
19.81 

JJ*_8_1- 



15.60 
»0-l»_„ 
22.21 
-22*21 
22.21 
22,21 



18.60 
_»ill« 

25 ,21 
25.21 
25.20 



(DU.48.4) 
IDU, 64,4) 
ID, 4, 4) 
10*8*41 
<D, 16,41 
ID. 32.4) 



19.81 
24.60 
19.81 
19.81 
19.81 
19.81 



21.01 
25.81 

21.01 
21.01 
21. 01 



19.8) 
24.61 
19.81 
19.8 1 
19.81 
19.81 



22.20 
27.01 
22.21 

22*21 
22.21 
22.21 



25.20 
30,01 

25,21 
25.21 
25.21 



19.81 
24.61 
19.81 
19.81 
19.81 
19.81 



21.01 
25.BI 

21*01 
21.01 
2 I. 01 



19.8 1 
24.61 
19.81 
19, 8_ L 
19.8 1 
19.81 



22.21 
-2J,il 
22.21 
22.2 1 
22.21 
22.21 



25.21 
.10,01 

25*21 
25.21 
25.21 



ID, 40, 4) 
.l_Dt64,4) 



19.81 
24.61 



21.01 
25.81 



19.81 
24-61 



22.21 
27.01 



25.21 
30.01 



19.81 

24. 6 L 



21.01 
25,8 I 



19.81 
24.61 



22.21 
2 7.0 1 



25.21 
-30.0.J 



ML INSTRUCTION LTBS 



iOHWARDlNG 



OIKECT ADDRESSING 



QEfSEI o 



INSTRUCTION AT HULL WORD ADDRESS 



ibu. i.a> 



(BU.8.8) 

IBU,I6,8> 

(BU,32,8) 

IBU, 64, 81 
(B.I. II 



(B.8.II 

IB, 32, II 
IB, 48 . I) 
IB.6lt.~l) 
(0U.lt.4l 



IOU.8,41 
I DU, 16,41 
(DU.32,4) 
J_D_Ji_t-8.J_l_ 
IDU, 64. 41 
ID. 4. 41 



10.8.4) 
111.1 6. 41 
ID, 32.41 
lC.48,4j 
(0,64,4) 



NO INDEXING 

EXTERNL EXTERNL i~BOX INTERNL INTERNE 
OPERAND WB XOVR OP ERANO OPERAND MB XQtfJL 



13.20 



13.20 



IS. 60 



13.20 
I3.2Q 
.3.20 
13,20 

»0I* 
13.20 



EXTERNL 
OPERAN.D 

13.20 



EXTERNL 
Wfi XQVR 



14.41 
14.4! 
14.41 

I4.4J 
«0I» 



13.20 

13,20 

13.20 

J3.2Q 

*0I» 

19.81 



14.41 

_1A.II I. 

14.41 

__»._.! 

»oi» 



13.20 
li».2-<L 

13.20 
U_l2(L 

• 01- 

13.20 



INDEXING 

I-BOX 
OPERAND 

13.20 



19.81 
19,8] 
19.81 

ia_.a_.i_ 

24.61 
I9.fl.l- 



21.01 
2I.Q1 
21.01 
2 I, Q I 
2b. 81 



13.20 
H_-2Q 

13.20 
13.10. 
«01» 

19.61 



15.60 

15.61 

15.61 

15.60 

»0I» 

15.60 



INTERNL 
OPERAND 

15.60 



INTERNE 
MB XQVH 



18.60 
18.6Q 
18.60 
!fl,61 
• 01» 



19.81 
!9,8! 
19.81 
19-81 

24.60 



21.01 
.21. Ql 
21.01 
21,01 

25.81 



19.81 

ji,ai_ 

19.81 
..J-8.H.L 

24.61 
_19,81 



15.61 

15,60 

15.61 

15,60 

«0I» 

22.21. 



18.60 
J8.61 
18.60 
18.60 



13.20 

15.20 

13.20 

11,20 

• l« 

13.20 



14.41 
14,41. 
14.41 
14,41 
»0I» 



13.20 
1 3 ,20 
13.20 
.J 1*20.. 
• 0I> 
19.81 



13.20 
11.2A- 
13.20 
11,20 
■ 01* 



14.41 
lA.Ai 
14.41 
It, 4 I 
• 0J« 



19.81 

19.81 
13. 8 1 
24.61 



22.20 
22»2Q_ 
22.2 1 
22.2 1 
27.01 
_22__2_L 



22.20 
22,21 
22.21 
22,21 

27.01 



25.20 
25,20 
25.21 
25,21 
30.01 



13.20 

11,2a 

13.20 
11,20. 
«01« 
19.91 



15.60 

li.ta 

15.60 
_l_5,i-Q 
»0I» 
It). 60 



25.20 
25.21 
25.21 
25,21 
30.01 



19.81 
19,81 
19.81 
19,81 
24.60 
19,8 1 



21.01 
2 1.0 1 
21.01 
_2.1-.A1. 
25.81 



19.81 
_1.9-._B I. 
19.81 
19, ai 
24.61 



19.81 
19,81 
19.81 
13.81 
24.61 
19 .81 



21.01 
21,01 
21.01 
21,0! 
25.81 



19.81 
19.81 
19.81 
19,81 
24.61 



15.60 
15,60 
15.60 

_15.6A 
•ON 
22.20 
22.2 1 
^_2,2I 
22.21 

_22__2L 
27.01 
22.20 



22.21 
.22,21 
22.2) 
22,21 
27.01 



18.60 
14,60 
18.61 
l_B_.i_Q 

• 0J» 



18.60 
18.40 
18.60 

m.__fl 

• 1* 



25.20 
25. .21 
25.21 
25.21 
30.01 



25.20 
25,21 
25.21 
25,21 
30.01 



INVERT SIGN Of INSTRUCTION 



(BU, 1,8) 
-lBL..fl_,81 
(BU, 16,8) 
1BU,32, BI 



(BU.48,81 
1BU.64, 8) 
I B , I , I ) 
iB.8,11 
IB, 16, 1 I 
|B,32, I l__ 



IB, 48, I) 
16*64, II 
(DU.4,4. 
(DU. 8,41 



IDU, 16,4) 
IDU. 32. 4) 



IDU, 48, 41 
(DU, 64,41 
(0,4,4) 
(0,8.4) 
(0, 16,41 
(0,32,4) 
ID, 48, 4) 
(D.64. 4) 



13.20 
13.20 
13.20 
1 3.20 



13.20 

*0 l» 

13.20 

13.20 

13.20 

13.20 



13.20 

«0)» 

19.61 

19.81 

.9.81 

19.81 



19.81 
24.61 



19. 
19. 
T9. 
19. 



81 
81 
81 
81 



19.81 
24.60 



14,41 
14.41 
I4.4| 



14.41 
•Ol" 

14.41 
14.41 
14.4 I 



13.20 
11.20 
13.20 
13,2 



14.41 
•01 • 

21.01 
21.01 
21.01 



13.20 

13.20 
1 3_.2_1 
13.20 

I 3,. 20 



15.6 1 

15.60 

15.61 

li__6_L 



13.20 

• 01- 

19.81 

19.81 

19.81 

19.81 



21.01 

25.81 

21.01 

21.01 

21.01 

2U0f 

25.81 



19.81 

24.61 
19.81 
i9j.8J 
19.81 
19.81 



(9.81 
_24^6 I 



15.60 
»0!» 
15.60 
15,60 
15.60 
J5.6I 



15.61 

*0I» 

22.2 1 

22.21 

22.21 

22.2 1 



22.21 
27.01 
22.2 I 
22.21 
22.21 
22.2 I 
22.2 T 
27.01 



18.60 
18.60 
18,60 . 



18.60 
oQ|* 

18,61 
18.61 
_l_3_.6fl 
18.60 
«0I* 

25.2! 
25.21 
2___,21 
25.21 
30.01 

25.21 
25.2 1 
_25i<_l 
25.21 
30.01 



13.20 
13.20 
13.20 
13. 20 



13.20 

«0I» 
13.20 
13,20 
13.20 
_.U.2_J__ 
13.20 
*0 l» 
19.81 
19.8! 
19.81 
19.81 



19. 

24. 
19, 
19. 
19, 
19, 



81 
61 
81 
81 
81 
81 



19.81 
24.61 



14,41 

14.41 

-L4.4I 



14.41 
»0I« 

14,4! 
14.41 



14.41 
•01" 

21.0! 
21.01 
21.01 



21.01 
2 5,8J 

2 I. 01 
2 1.01 
21.01 



21.01 
25,81 



13.20 

13.20 

13.20 

13.20 



13.20 
•Ql« 
13.20 
13.20 
13.20 
_-LL_21L_ 



13.20 

«0 l« 

19.81 

19.8) 

19.81 

1 9.81 



15.60 
15.40 
15.60 

_li.i_Q_ 



15.60 
•Q.l» 
15.60 
15,60 
15.60 
- !5,6 



19.81 
24.61 

19. ai 

19.81 
19.81 
19.81 



15.60 

•0 I* 

22.21 

22,21 

22.21 

22.21 



22.21 
27.01 
22. 2f 
22.2! 
22.21 
22.2) 



19.81 
24.60 



22.21 
...2.Z_lOJ_ 



18.60 
18.60 
I8._-.1_ 



18.60 
.»__.!* 

18,61 
18.60 
18.61 



18.60 
*Q !« 

25,2! 

25.21 

-25.2JL 



25.21 
3.0. Q I 

25,21 
25.21 
25.21 



25.21 
30,0 L 



143 



144 



VFL INSTRUCUOC 


i ST 


""no 


forwarding 
TnoTxing" 


DIRECT ADDRtSSING 


OFFSET 


U INSTRUCTION «l 


EULl WORD ADDRESS 








INDEXING 










EXTERNL 


EXTERNL 


l-BOX 


INTERNL 


IN.fcRNL 


EXTERNL 


EXTERNL 


l-BOX 


INTERNL 


INTERNL 






OPERAND 


WB XQVR 


OPERAND 


OPERAND 


WB XQVR 


OPERAND 


WB XOVR 


OPERAND 


QP1MND... 


WB XOVR 




IUU, 1,8) 


7.20 




10.88 


7.23 




7.22 
7.22 




1 1.48 


7.83 






1 BU, 8,8 > 


f.20 


15.05 


10.88 


7.23 


13.86 


15.06 


1 1.48 


7.83 


14.46 




IBU, 16,81 


6.62 


15,66 


1 1.48 


7.83 


14.46 


7 ,80 


15,67 


12,09 


-7,43 - 


15,06 




IBU,32,8» 


7.82 


16.86 


12.69 


9.02 


15.67 


7.82 


16.87 


13.30 


9.03 


16.27 




IBU^a, 81 


9.01 


19,0.6- 


li,9fl 


1 0,2 1 


16, a 7 


9,01 


18,0 7. 


14.50 


10,22 


17^47 .. 




IBU,6U,8» 


9.60 


18.66 


14.51 


11.40 


18.07 


9.61 


18.68 


15.1 1 


11.40 


18.68 




IB, I,)! 


7.20 




io.ee 


7.23 








11.48 


7.83 






IB , 8 , It 


6.62 


15.65 


1 1. 48 


7.83 


14.46 


7,80 


15.67 


12.09 


7.83 


15.06 




1 B, 16,11 


7.22 ... 


16,26 . 


8,42 


15,ft6 


*«2? 

8.4£ 


16.27 . 


. .12,69.. ... 


..Juki. ... 


15.66 




IB, 32, 1) 


8.41 


17. 46 


1 3. 30 


9.61 


16.27 


17.47 


13.90 


9.62 


16.87 




IB ,4ft, If .. 


9,60 


1 8, 66. 


. 14,51 


.... 1Q.8Q 


I7.4B 


9,61.. 
10.80 


itt,fta_ 


... 15,1 L 


m,.ai 


lft,07 




IB, 64, 1 1 


10.80 


19.87 


15.72 


12.00 


18.68 


19.88 


16.32 


12.00 


19.20 




( OU . »+ , 4 1 


7,20 


10,68 


7,23 




7.2/2 




1 1.48 


7.83 






IDU.B.U 1 


6.62 


15.66 


1 1.48 


7.83 


14.46 


7.do 


15.67 


12.09 


7.83 


15.06 




. IDU, 16,11 


7..U2. 


1 6. fl 6 


„ 12, 69 


.9,0.2 


15,67 


• 7.ft2 
' 10i20 


16,87. 


±3.30. 


S...Q1.. 


16.27 




1 DU, 32,i(> 


10.20 


19.27 


15. II 


11.40 


18.07 


19.28 


15.71 


11.40 


18.68 




iDu.ua, ui 


12,60 


21.6Z 


17,53 


n.ao 


20,49 


-...../ 12.60. 
' 14.40 


21.69 


18.13 


13^.80. .. 


2 1.08 




IDU, 64, 41 


1U.U0 


23.48 


19.34 


16.20 


22.89 


23.50 


19.94 


16.20 


23.50 




(O.u.m 


7.20 




10.88 


7.23 




1 7.22 




1 1.48 


7.83 






ID, 8. i*l 


6.62 


15.65 


1 I.4B 


7.83 


14.46 


7.80 


15.67 


12.09 


7.83 


15.06 




. 1Q. 16,41.. 


7,82 


16,ft6 


12.68 


9. 112 


15,67 


7.82 


1 6, ft 7 


13.30. 


9^1)1 


16..27. 




ID, 32, 41 


10.20 


19.27 


15. II 


1 1.40 


18.07 


10.20 


19.28 


15.72 


11.40 


18.68 




10.48.41 


12,60 


21,67 


17,53 


13,80 


20,4,9 


12.60 


21.69. 


_.Jft._L3... 


i3.ao_ 


21,08. 




IO.6U.i4l 


lb. 00 


24.09 


19.94 


16. 2D 


22.89 


15.00 


24. 10 


20.55 


16.20 


23.50 




INVERT SIGN Of 


INSTRUCTION 




















IB U.I, 8) 


7.20 




10.88 


7.23 




7.22 




11.48 


7.83 


— 




t By t a, ill 


l,2Q 


15,05 


10,88 


7,21 


J 1,86 


7,22 


15,06 


I1.M 


7,83 


14,46 




IBU, 16,8) 


6.62 


15.65 


1 1.48 


7.83 


14.46 


7. BO 


15.67 


12.09 


7.83 


15.06 




.... _LBiLtl2j8l . _ 


7.82 


16.86 


!2,69 


9.02 


15.67 


7.82 


16.87 


13.30 


9. Q2 


16.27 




IBU.ua, 81 


9.01 


IS.06 


13.90 


10.21 


16.87 


9.01 


18.07 


14.50 


10.22 


17.47 




...... 1BU.*64,B1... 


9.60 


IS. 66 


14,51 


1 1.40 


18,07 


9,61 


1B,68 


15,11 


11,40 


ia,6fl ... 




IB,], I) 


7.20 




10.88 


7.23 




7.22 




11.48 


7.83 






IB, 8, J} 


6.62 


15.65 


11,48 


7.83 


1.4,46 


7.80 


15,67 


.12, Q 9 


?,ftl 


J 5,06 _ 




IB, 16, 11 


7.22 


16.26 


12.09 


8,42 


15.06 


7.22 


16.27 


12.69 


8.43 


15.66 




- IB. 32. II 


e.iui 


17.46 


13.30 


9.61 


16.27 


a. 42 


1 7.47 


13.90 


9.62 


16.87 




IB,U8, 1) 


9. '60 


18.66 


14.51 


10.80 


17.48 


9.61 


18.68 


15.11 


10.81 


18.07 




10,64, II 


10. 80 


19,87 


15.72 


12.01 


18.68 


10.80 


19.88 


16,32 


12iM 


-IS, 2ft - 




IDU, 4,4) 


7.20 




10.88 


7.23 




7.22 




11.48 


7.83 






(PUtB.U) 


6.62 


15.66 


IU48 


7,83 


14.46 


7.8Q 


15,67 


12,09- 


7,8.3 


J5JL6... 




IDU, 16, Ul 


7.82 


16.86 


12.69 


9.02 


15.67 


7.82 


16.87 


13.30 


9.03 


16.27 




(DU.32.U) 


10.20 


19.27 


15. 1) 


1 1.40 


18.07 


10.20 


19.28 


15.72 


11.40 


18.68 




(Du.ua.ui 


12.60 


21.67 


17.53 


13.80 


20.49 


12.60 


21.69 


18.13 


13.80 


21.08 




IDU,6U,UJ 


1U.U0 


23.48 


19.34 


16.20 


22.89 


14,40 


23.50 


19.94 


16. 2D. 


23,ia 




(U.U.UI 


7.20 




10.88 


7.23 




7.22 




11.48 


7.83 






.l.D,9,U) 


6.62 


• 5.65 


11.48 


7.83 


14.46 


7.80 


15,67 


12,09 


7_,tti - 


.. Li, 06 




(0,16,4) 


7 . H2 


16.86 


12.69 


9.02 


15.67 


7.82 


16.87 


13.30 


9.03 


16.27 




(U,32,U» 


10.20 


19.27 


15. II 


11.40 


18.07 


10.20 


19.28 


15.71 


1 1.40 


18.68 




I0,U8,UI 


12.60 


21.67 


• 7.53 


13.80 


20.49 


12.60 


21.69 


18.13 


13.80 


21.08 




<-Di64»41 


15.00 


24.09 


19.94 


16.20 


22.89 


15.00 


24.10 


20.55 


16.20 


23.50 





JiEL INSTRUCllflN., JSRQ .. 



pn«H&Rf"Nr, 



-JU&ECJL ADDK£SS I NG 



OFFSET Q_ 



I N S T RUCTION AT -EDLL WOHn ADDRESS 



NO INDEXING 



INDEXING 





EXTERNL 
OPERAND 


EXIERNL 
WB XOVR 


I-BOX 
OPERAND 


INTERNL 
OPERAND 


INTERNL 
WB XOVR 


EXTERNL 
OPERAND 


EXTERNL 
UB XOVR 


I-BOX 
OPERAND 


INTERNL 
OPERAND 


INTERNL 
WB XOVR 




( BU . 1 . 8 1 


/.20 




10.88 


7.23 




7.22 




11.48 


7.83 


. 




<BU,8.B> 
(BU. 16.81 


7.20 

6.62 


IS. OS 
IS. 66 


10. 88 
1 1.48 


7.23 
7.83 


13.86 
14.46 


7.22 
7.80 


15.06 
15.67 


11.48 
12.09 


7.83 
7.83 


14.46 
15.06 




(BU, 32, 8» 
(BU.lt8.8l 


7.82 
9.01 


16.86 
18.06 


12.69 
13.90 


9.02 
10.2 1 


15.67 
16.87 


7.82 
9-f)l 


16.87 
18.07 


13.30 
14.50 


9.03 
10.22 


16.27 
17.47 




IBU,64.8) 
(B. 1. 1) 


9.60 
7.20 


18.66 


14.51 
10.88 


1 1.40 
7.23 


18.07 


9.61 
7.22 


18.68 


IS. 11 
11. 48 


11.40 
7. 83 


18.68 




IB, 8, II 
IB. 16. 1 1 


6.62 
7.22 


IS. 66 
16.26 


11.48 
12.09 


7.83 
8.42 


14.46 
15.06 


7.80 
7,22 


15.66 
16.27 


12.09 
12.69 


7.83 
8.43 


15.06 

15.66 




18,32,11 

IB.U8.II 


8.1*1 
9.60 


17. 1*6 
18.66 


13.30 
14.51 


9.61 
10.80 


16.27 
17.48 


8.42 
9.61 


17.47 
IB. 68 


13.90 
15.11 


9.62 
10.81 


16.87 
18.07 
19.28 




IB. 64, 1) 
(DU.4.4) 
< OU. 8,U) 
(OU. 16.41 


10.80 
7.20 
6.62 
7.82 


19.87 

IS. 66 
16.86 


15.72 

10.88 
11.48 
12.69 


12.00 
7.23 


18.68 


10.80 
T.22 


19.88 


16.32 
11.48 


12.01 
7.83 




7.83 
9.02 


14.46 
15.67 


7.80 
7.82 


15.67 
16.87 


12.09 
13.30 


7.63 
9.03 


15.06 
16.27 




(UU, 32.UI 
(DU. 1*8.1*) 


10.20 
12.60 


19.27 
21.67 


15.11 
17.53 


11.40 
13.80 


18.07 
20.49 


10.20 
12.60 


19.28 
21.69 


15.71 
18.13 


11.40 
13.80 


18.68 
21.08 




(UU,64,41 
ID. 4. 4) 
(0,8,41 
(0, 16,1*1 


|1*.»»0 
7,20 
6.62 
7.82 


23.48 

15,65 
16.86 


19.34 
10.88 


16.20 
7,23 


22.89 


14.40 
7.22 


23.50 


19.94 

11.48 


16.20 
7.83 


23.50 




1 1.48 
12.69 


7.83 
9.02 


14.46 
15.67 


7.80 
7.82 


15.67 
16.87 


12.09 
13.30 


7.83 
9.02 


15.06 
16.27 




(0,32,1*) 
ID.U8.lt) 


10.20 
12.60 


19.27 
21.67 


15. II 
17.53 


1 1.40 
13.80 


18.07 
20.49 


10.20 

12.60 


19.28 
21,69 


15.71 
18.13 


11.40 
li.80 


18.68 
21.08 




10,64,4) 


IS. 00 


24.09 


19.94 


16.20 


22.89 


15.00 


24.10 


20.55 


16.20 


23.50 




INVERT SIGN OF 


INSTRUCTION 




















(BU, 1,81 
IBU.8.81 


7.20 
7.20 


15.05 


10.88 
10.88 


7.23 
7.23 


13.86 


7.22 
7.22 


15.06 


11.48 
11.48 


7.83 
7.83 


14.46 




(BU, 16,81 
(BU. 32.8) 


6.62 
7.82 
9.01 
9.60 


15.65 
16.86 


11.48 
12.69 


7.83 
9.02 


14.46 
15.67 


7.80 
7.82 


15.67 
16.87 


12.09 
13.30 


7.83 
9.03 


15.06 
16.27 




(BU,i*fi,8l 
IBU,61*,8) 


18.06 
18.66 


13.90 
14.51 


10.2 1 
11.40 


16.87 
18.07 


9.01 
9.61 


18.07 
18.68 


14.51 
15.1 1 


10.22 
11.40 


17.47 
18.68 




(B, 1,(1 
(B.8. II 


7.20 
6.62 


15.65 
16.26 
17.46 
18.66 
19.87 


10.88 
11.48 
12.09 
13.30 
14.51 
15.72 


7.23 
7.83 
8.42 
9.6 1 


14.46 
15.06 
16.27 


7.22 
7.80 


15.66 


11.48 
12-09 


7.83 
7.81 

8.43 
9.62 


15.06 
15.66 
16.87 




IB, 16, 1) 
(B.32, 1) 
(0,1*8, 1) 
(B,6>», II 


7.22 

8. HI 

9.60 

10.80 


7.22 
8.42 


16.27 
17.47 


12.69 

13.90 




10.80 
12.00 


17.47 
18.68 

14.46 


9.61 

10.80 

7.22 

7.80 


18.68 
19.88 

15.67 


15. 1 1 
16.32 


10.81 

..... 12*0£_. 


18.07 

19,28 




(DU,i*,t*l 
(OU.8,1*) 


7.20 
6.62 


15.65 


10". 88 
1 1.48 


7.23 

7.83 


11.48 
...12*43. 


7.83 
7,83 


IS. 06 




IDU, 16,1*1 
(DU, 32,1*1 


7.82 
10.20 
12.60 
IM.UO 


16.86 
19.27 

21.67 
23.48 


12.69 
IS. 1 1 
17.53 
19.34 
10.88 
1 1.48 
12.69 
IS. 1) 


9.02 

11.40 

13.80 

16.21 

7.23 

7.83 

9.02 

1 1.40 


15.67 
18.07 


7.82 
10.20 


16.87 

19.28 


13.30 
15.72 


9.03 
11.40 


16.27 
18.68 




(DU, 1*8,1*1 
(DU.64,4) 


20.49 
22.89 

14.46 
15.67 
18.07 


12.60 

14.40 

7.22 

7.80 

7.82 

10.20 


2 1.69 
23.50 

15.66 
16.87 

19.28 


18.13 
19.94 


13.80 
16.20 


21.08 
23.50 




(0,4,41 
(D. 8,1*1 


7.20 
6.62 


15. 65 


11.48 
12.09 
13.30 
15.72 


7.83 

7.83 

9.02 

11.40 


15.06 
16.27 
18.68 




(D, 16,1*1 
(D,32,i«) 


7.82 
10.20 


16.86 
19.27 




(D, l*8,lt) 
(D,6U,i«) 


12.60 
IS. 00 


21.67 
24.09 


17.53 
19.94 


13.80 
16.20 


20.49 
22.89 


12.60 
15.00 


21.69 

24.10 


18. 13 
20. 55 


13.80 
16.20 


21.08 
23.50 


























145 



146 



vfl instruction 


1 M+l 


— ■■ -■ 


._. FQR.W.AR01NG 


OIKtCT AODI 

INIERNL 
MB XOVR 


MESSING 


OFFSET 


INSTRUCTION AI 


FULL WORD AUURESS 




IBU, 1,81 


EXTERNL 
OPERAND 

6.62 


NO 

ekternT" 

MB XOVR 


indexing 
~ i-box 

OPERAND 
10.27 


" INIERNL 
_0HfcRAN0 

7.23 


EXTERNL 
OPERAND 

7.81 


EXTERNL 
WB XOVR 

1 


INDEXING 

l-BOX 
OPERAND 

10.88 


INIERNL 
OPIRANQ 

7.83 


INTERNL 
M A.QVR 


- 


iBU.8,8) 
IBU, 16,8) 


6.62 
6.62 


14.45 
14.45 


10.27 
10.28 


7.23 
7.23 


13.26 
13.26 
13.26 
13.26 
13.26 


7.80 
7.57 
7.57 
7.57 
7.57 
7.80 


14.46 
14.46 
14.46 
14.46 
14.46 


10.88 
10.88 

id. 88 

_!Q,.88._ 

10.88 
10.88 


7.83 
7.83 
7.83 
7.93 
7.83 
7.83 


13.66 
13.86 
13.86 

_J.1.M_... 

13.86 




(BU.32,8) 
(Btl.l48.8t 
(8U,64,8) 

(B. i.n 


6.62 
6.62 
6.62 
6.62 


IU.US 
14.45 
14.45 


10.28 
10.28 
1 0. 28 
10.27 


7.23 
7,23 
7.23 
7.23 




(B.8, >1 
<B A 16 e U 


7.20 

6.89 

6.85 

_6.sfi4_ 


15.05 
15.05 


10.88 
10.88 


7.23 
.7,2 3 


13.86 
13.86 
13.86 
13,96 
13.86 


7.22 

7.22 

7.22 

7,22... 

7.22 

7.80 


15.06 
15.06 
15.06 
I5.Q6 
15.06 


11.48 
11.49 
II. 49 

il,U? 

11.49 
10.88 


7.83 
7.81 
7.83 
7,81 
7.83 
7.83 


14.46 
ik,U6 
14.46 
. 1U.U6 
14.46 




IB. 32, 1 1 
IB, 18, 1 1 


15.05 
J5.Q5 _ 


10.88 
10.88 


7.23 
7,23 




IB.6U, 1) 
IDU.4,4 1 


6.82 
6.62 


15.05 


10.88 
10.27 


7.23 

7.23 




IDU.8,4) 
(DU, 16, 4) 


6.62 
6.63 
6.63 
6.63 
6.63 
6.62 


IU.5I 
IU.52 


I0.3U 
10. 3U 


7.23 

7.2U 
7.24 
7,2 3 
7.24 
7.23 


13.31 
13.32 
J3.32 
13.32 
13.32 


7.22 
7.22 
7.22 
7.22 
7.22 
7.80 


14.52 
14.53 
14.53 
14.53 
14.53 


10.94 
10.95 
10.94 
!Q,9U 
10.94 
10.88 


7.83 
7.83 
7.83 
7,83 
7.83 
7.83 


13.92 
13,92 
13.93 
13,93 
13.93 




IOU.32.U1 

IBU, 1*8,1*1. 

IDU, 64.4) 
CD. i«, 1*1 


IU.52 

„!U,52 

IU.52 


(0.3U 

llQilU . 

10. 3U 

10.27 




(D.a.itt 

10! 16,1*) 


7.20 
6. 11 
6.12 
fe. 12 
6.11 


15.05 
15.12 
15. 12 
15, J 2 


10.88 
10. 9U 


7.23 
7.30 
7.30 
7,39 
7.30 


13.86 
13.93 
13.93 
13.93 
i 3-93 


7.22 
7,22 
7.22 
7,22 
7.22 


15.06 
15. 13 
15.13 

15, 13 
23.50 


1 1.48 
11,55 
11.55 
11,55 
11.55 


7.83 
7,8U 
7.84 
7,8U 
7.84 


14.46 

1U.53 

14.53 
IU.53 
14.53 




ID, 32,1*) 
LDi**8it*l ..._ 


10. 9U 

iD-.9iL 




10,61*,!*) 


23. U8 


10.94 




INVERT SIGN OF 


INSTRUCTION 

6.62 

6.62 l!>.05 




7.53 
7,53 
7.23 

8.42 


13,85 
13.86 
15.06 


7.80 
7.81 
7.22 
7.22 


15,06 
15.06 
16.27 


11.48 
1 LU8 
1 1.48 
12.69 


7.83 
7,83 
7.83 

8.43 


14, US 
14.46 
15.66 




IBU, 1,81 
(BUj8 t 8l 


10.88 
j 10.87 




IBU, 16,8) 

IBU. 32.8) 


7.20 
7.22 


15.05 
16.26 


10.88 
I2.Q? 




1BU.U8, 81 
(BU,64,8) 
IB.I. 1) 
IB, 8, 11 
IB, 16, 1) 
IB, 32,1) 


8.UI 
9.60 
6.62 

7.20 

6.67 
7.82 


. 17. 46 
IB. 66 

15.05 

15.58 

. 10,86 


13.30 
1U,5I ... 
1 I.U8 

IO..flfi_. 

II. Ul 
12.69 


9.61 
10.80 
7.83 
7,23 
7.75 
9.02 


16.27 
17,47 

13.86 
14.38 
15.67 


8.42 
9.61 
7.BI 
7.22 
7.73 
7.82 


17.47 
18,68 

15.06 
15.59 
16.87 


13.90 
15, i I 
12.09 
11, US 
12.0! 
13,29 


9.62 

7.83 
7,8 3 
7.83 
9.03 


16.87 
18,07 

.14, U6 
14.99 
16.27 


-- 


IB.U8, 1) 
(B»64, II 


9.01 
10.20 
6.62 
6.93 
8.05 
9.60 


18.06 
19.27 


13.90 
1.5. IX 


10.21 

1 I.UO 

7.53 

8.13 

9.2 6 

10.80 


16.87 
1.8,07 

14.76 
15.90 
17.47 


9.01 

10.20 

7.80 

7.52 

8.05 

9.61 

12.01 

IU.40 

*a i» 

7,22 
7.22 
9.61 


18.07 
19,28 

15.96 
17.10 

18.68 
2 1.08 
23,50 

15,06 .... 
15. 18 
18.68 


14.50 
15.71 
11.48 
12. 39 
13.53 
(5. I 1 
17.53 
19,94 

»oi» 

1 1-48 
1 1.60 
15. 1 1 


10.22 

1 I.4Q 

7.83 

8,13 

9.26 

10.81 

13.20 

15,61 

«oi» 

7,83 

7.87 

10.81 


17.47 
18,68 

15,36 
16.50 
18.07 




IOU.U.U) 
lDU,8 t U) 
(DU, 16, U) 
(DU.32.U) 


15.95 
17.09 
18.66 


10.88 
1 1. 78 
12.93 
IU.5I 




(0U,U8,UI 

mU|6UiUi 

(U, It, it) 
ID.8.U) 
ID, 16, U) 
(D.32.U) 


12.01 

14,41 

«0 t» 

7.20 

6. 16 

9.60 


21.08 
23,1*8 

15.05 
15. 17 
18.66 


16.92 
19. 3U 
• 01* 
10.88 
1 1.00 
14.51 


13.20 
15.61 
»01» 

.7,2 3 

7.35 
10.80 


19.88 
22,29 

13.86 
13.97 

17.48 


20.49 

22,89 

Lk,46 
14.58 
18.07 




(D.U8.U) 
ID.6U.U) 


12.01 
IU.UI 


21.08 
15. 12 


16.92 
19.3U 


13.20 
15.61 


19.88 
22.29 


12.01 
1 4 ,40 


21.08 
15.13 


17.53 

19,94 


13.20 
15-6 L 


20.49 
^22,JB9 









_«£k_JMSlftU£tiQN Jk 



.JLQRuAaaLNG 



DIRECT ADDRESSING 



QFFSeX-.. Q 



[NSI RUCT I QN ...AI_EiiLL WORD- AQDRE SS 



NO INDEXING 



EXIERNL EXrtRNL 
OPE R AND WB X QV R 



I8U. 1.8) 



iBU,a,ai 

IBU. 16.8) 
IBU, 32, 81 
IBU . 48. 8) 
IBU.64, 81 

<B.I.»» 

(B,8, II 
<Pt Ifci-il-. 
IB, 32, II 
«8t18t!L- 



•4.21 



I-BOX 
O P ERAND 

3.61 



INIERNL 
OP ERAND . 

14.80 



INTERNL 
WB XOVR 



EXTERNL 
OPERAND 

••♦82 



EXIERNL 
MB Xfly_R._ 



INDEXING 

"l-BOX 
OPERAND- 



- ■4.22 



INIERNL 
OPERAND 

4.82 



1NTERNL 



>4.2I 
JL±2±„ 

5.140 
iu6IL 



7.20 
•4.21 



4.82 
_5j!*..L 

6.60 
_IkfiO_ 

8.40 



3.61 

-■4,20 



>4.80 
„5_.»iQ 



5.40 



7.20 
3.61 



6.60 
7..8JL 
9.00 
■4,30 



7.83 

fl»k2. 

9.61 

„I0.8Q_ 

12.00 



4.82 
4,82 
5.40 
6..4Q. 
7.20 
4.82 



4.82 
5*42 
6.60 

8.40 



4.22 

5.40 
6,.cifl__ 



4.82 
6.60 



7.20 

■4.22 



9.00 
.4.82 



7.83 
8,43 
9.62 

12.00 



4.21 



5.41 
AtQiL 



.4.20 
4.80 



5.40 
_6*X2JL 



IB, 64, II 



6.00 
7.20 



7.20 
8. 40 



6.00 
7.20 



7.20 



8.42 

9^02 

10.21 

_LUil0_ 



4.82 
6.00 



5.42 

£,0_1 

7.20 

a L 40_ 



4.22 
JtJH 



6.00 
_1^2JL 



5.40 

J>-,00 

7.20 
8.40 



8.43 
9.UA 



10.22 
XU4JL 



IDU.4.41 
IDU,8,4I 
IDU. 16. 41 
IDU,32,4I 
IPU.48 »J4j_ 
IDU, 64, 41 
ID. 4. 41 



8.40 
4.21 



9.60 



8.40 
3.61 



9.60 
4.80 



12.60 



8.40 
4.82 



9.60 



8.40 
4. 22 



9.60 
4.82 



12.60 



4.22 
5.4Q 



5.41 

_6 t M_ 



4.20 



5.40 



8.42 
_i*6_L 



7.80 



9. 
-11. 



00 

kfl. 



7.80 
10.20 



9.00 
_1U4JL 



12.00 
JJt,iO_ 



4.82 

_A«J4JL 

7.80 
La i 20_- 



5.42 



4.22 
i*4_0__ 



5.40 



9.00 
ll^Jifl.. 



7.80 
J1L.2XL 



9.00 
II. 4Q 



8.43 

^<L±h2 

12.01 
lk^Ul 



10,8,4) 

-.m» 16 , 4 1 



12.01 
4.21 



13.20 



ID, 32,4) 

-LDjJtfljJtL. 

ID, 64, 4) 



4.21 
_5*4JL 



5.41 
_6^60_ 



12.01 
3. 61 



13.80 

4.80 



16.80 



12.01 
4.82 



13.20 



12.01 
4.22 



13.80 

4.82 



16.80 



4.20 
_i*j4£L 



5.40 



8.42 



4.82 



7.80 

_m*20_ 



9.00 
J.1 ,41 



7.80 
10 .2 



9.00 
J.i,kO_ 



12.01 

1 4.4 .0.. 



12.60 



6.01 



12.60 



13.80 



16.80 



7.80 

..10_»20_ 

12.60 



5.42 

9.00 

li.M 



4.22 
_5_,4JL 



5.40 



8.43 



6.01 



7.80 
12.60 



9.00 
_LUkD_ 



12.01 
-lk,4X 



13.80 



16.80 



INVERT SIGN OF INSTRUCTION 



IBU, 1,81 
_!BUiJ.ifil_ 



4.21 
J4*21 



4.82_ 



4.20 
3.61 



5.40 
JU8J_ 



_L,flA 



IBU, 16,81 
IBU, 32. 8) 



4.21 
4.21 



4.82 
4.82 



3.61 
3.61 



4.80 
4.81 



7.83 
7.83 



4.82 

_4.82_ 

4.82 

4.82 



_4,.fl2_. 
4.82 

4.82 



4.22 

Jt*22_ 



5.40 

JU.9JL 



_M1 



4.22 
4, 22 



4.82 
4,82 



7.83 
7,83 



IBU, 48, 8) 
IBU. 64. 81 



4.21 
4i2L 



,82 



3.61 
3.61 



4.80 
4.81 



7.83 
_7i53_ 



IB, 1,11 
IB. 8. I) 



4.21 
4. 21 



5 .41 



4.20 
J».20_ 



5.40 
5 .40 



A*42__ 



IB, 16.11 

IB, 32. II 



4.21 
4.21 



5.41 
5.41 



4.20 
4.20 



5.40 
5.40 



8.42 
8.42 



4.82 
4.82 
4.82 
J4.82 
4.82 
4.82 



4.82 
Jt^82_. 



4.22 
Ji«i2_ 



4.82 



7.83 



5j4.2_ 



4.22 
JL*22- 



5.40 
JL*J4JL 



-fi.4.3 



42 
42 



4.22 
4.22 



5.40 
5.40 



8.43 
8,H3 



IB, 48, It 
I B, 6 4, II 



4.21 
4.21 



5.41 
5.41 



4.20 
4.20 



5.40 
5.40_ 



8.42 
8.4 2 



IDU, 4. 41 
IDU . 8, 41 



4.21 
4.21 



4.82 



3.6 1 
3.6 1 



IDU, 16,41 
IDU. 32,41 



21 
21 



82 
82 



3.61 
3.61 



4.80 
4.81 
4.80 

4.81 



7.83 



7.83 
7.83 



4.82 

4.82 
4.82 
4.82 
4.82 



5.42 

_5_,Ji2_ 



4.22 

Jt-22_ 



5.40 



4.82 



4.22 
_»U22_ 



4.82 
k»82_ 



8.43 

-£*4J_ 

7.83 



4.82 
4.82 



4.22 
4.22 



4.82 
4.82 



7.83 
7.83 



IDU, 48, 41 
IDU, 64. 4) 


4.21 

4.21 


4.82 
4.82 


3.61 
3.61 


4.80 
4.81 


7.83 
7.83 


4.82 
4.82 


4.82 
4.82 


4.22 
4.22 


4.82 
4.82 


7.83 
7.83 


ID, 4, 4) 
10,8,4) 


4.21 
4.21 


5.41 


4.20 
' 4.20 


5.40 
5.40 


8.42 • 


4.82 
4.82 


5.42 


4.22 
4.22 


5.40 
5.40 


8.43 


ID, 16,41 
ID, 32,4) 


4.21 
4.21 


5.41 
S.4I 


4.20 
4.20 


5.40 
5.40 


8.42 
8.42 


4.82 
4.82 


5.42 
5.42 


4.22 
4.22 


5.40 
5.40 


8.43 
8.43 


ID, 48, 41 
10,64,41 


4.21 
4.21 


5.41 
13.80 


4.20 
4.20 


5.40 
5.40 


8.42 
8.42 


4.82 
4.82 


5.42 
13.80 


4.22 

4.22 


5.40 

5.40 


8.43 
8.43 



147 



1148 



yfL iNSIRUCIIQN KR 



FORWARDING 



DIRECT ADDRESSING 



OFFSET 



INSTRUCTION AI FULL WORD ADURtSS 



IBU, I.HI 
IBU, 8. 81 
IBU, 16,8) 
IBU, 32, 81 
iBU,48,8L 



NO INDEXING 

E X I E ft NL t X T E RN l L I - B OX INTERNL 

.OPERAND .....WB .XOVR. ..OPERAND., ..OPERAND 

Jti2J 3.61 4 • 8 



IBU, 64, 8) 



'B,l,lj 

JB.a, ii 

IB, 16* II 

jB.ii.ii 

.18,48, I l . 

IB. 64, II 

IDU.lt.it ) 

IDU,8,4| 

1 DU , I 6, 4 I 

IDU,32,4i 

IPU,48,4I 

iDU.64,4) 

ID. U.I* I 

I'D. 8, Ul 
ID, 16,1*1 
ID, 32,4) 
C U, 48,1*1 
.0,64,4) 



4.21 
4.21 
5.40 

7.20 
4.21 



4.82 

S.41_ 

6.60 

7.80_ 

8.40 



4.21 

4.8Q 
6.00 
?..*2Q 
8.40 
■».2I 



5.41 

6,.0L 

7.20 

a*4fl 

9.60 



3.61 

J**20_ 
5.40 

Ju_6JL„ 
7.20 
3.61 



4.81 
5.40 
6.60 
I.flO 
9.00 
4.80 



4.21 
5.40 
7.80 
10.20 
12.01 
4.21 



5.41 

6.60 

9.00 

U.4Q 

13.20 



4.20 
-4...8D 
6.00 
1*2Q_ 
8.40 
3.6| 



4.21 

5,40 

7.80 

I.Q..20 

12.60 



5.4« 
6.60 
9.00 
il,4Q 
6.01 



4.20 

5*Ji0 

7.80 

»e*2Q 

12.01 
3.61 



4.20 

5.4Q 

7.80 

10,20 

12.60 



5.40 
6..0Q 
7.20 
8.4Q 
9.60 
4.80 



5.40 
6.60 
9.00 
I 1.4 I 
13.80 
4.81 



5.40 

6,60 

9.00 

!1,4Q 

13.80 



INTERNL 
WB XOVR 



EXTERNL 
.OPERAND 

4.82 



EXTERNL 
MB XOVR 



INDEXING 

I-BOX 
OPERAND 



7.83 
a,42 

9.61 

J.D.flQ 

12.01 



8.42 

9*Q2 

10.21 

1 !*4 I 

12.60 



4.82 
4.82 
5.40 
6,60 
7.20 
4.82 



4.22 



4.82 
5.42 
6.60 
7*80. 
8.40 



INTERNL 
OPERAND.. 

4 .82 



INTERNL 
J*ft_XQVJL 



4.22 

.4*22. 

5.40 

6,60. 

7.20 

4.22 



8.42 

9.61 

12.01 

14.40 

16.80 



8.42 

9,61 

12.01 

14,40. 

16.80 



4.82 

4,82 

6.00 

1,2b 

8.40 

„_4*a,L 

4.82 

5.40 

7.80 

I0.2Q 

12.00 

■«,82 



4.82 

5,40 

7.80 

|0,2Q 

12.60 



5.42 

_A.fl.J_. 

7.20 

_a..io_. 

9.60 



4.82 
5,40 
6.60 

z*ao 

9.00 
Jl*12_ 



7.83 

a*y3 

9.62 

iQ*ai 

12.01 



4.22 
4*80 : 
6.00 
7,20 
8.40 
Ju22_ 



5.42 

6* 6Q 

9.00 

11,40 

13.20 



4.22 
.. h,kQ 

7.80 
LQ.2Q 
12.01 

4.22 



5.40 
.6*00 
7.20 

...a*4.o 

9.60 

_4_*a2_ 



8.43 

--S..01. 

10.22 

0*1*0 

12.60 



5.42 
6,60 
9.00 
11. 4Q 
6.01 



5.40 
6*60 
9.00 

11*4.1. 

13.80 
4.82 



8.43 

.9*62 

12.01 

14,U. 

16.80 



4.22 
5,40 
7.80 

J0.2Q. 

12.60 



5.40 

6*60 

9.00 

JL.il 

13.80 



8.43 
-9,62 
12.01 
14,41 
16.80 



INVERT SIGN OF INSTRUCTION 



IBU, 1,8) 
IBU,8,8I 
IBU, 16,81 
IBU, 32,8) 
IBU, 48, 8) 
IBU, 64,8) 
IB, 1,1) 
IB, 8, 1) 
IB. 16, H 
IB, 32. I ) 
IB, 48, I) 
IB. 64, I) 
IDU,4,4) 
(DU,8,4) 
IDU, 16,41 
IDU. 32,4) 
IDU, 48, 4) 
(00,64,4) 
I 0.4, 4 1 
10,8,4) 
ID, 16,4) 
_IDj 32.4) 

ib.iia.4T" 

ID.64_»4) 



4.21 
4.21 
4.21 
4.21 



4.21 
4.21 
4.21 
4.21 
4.21 
4.21 



4,82 
4.82 
4.82 



4.82 
•♦.82 

5. 4 J 
5.41 
5. 41 



4.21 
4.21 
4.2J 
4.21 
4.21 
4.21 



5.41 
5.41 

4.82 
4.82 
4.82 



4.20 
3.6 1 
3.61 
3.6 1 



3.61 
3.61 

4.20 
4.20 
4.20 
4.20 



4.20 
4.20 
3.61 
3.61 
3.6 1 
3.61 



4.21 
J*. 21 
4.21 
i««2I 
4.21 

J*-2I 
4.2. 

4.21 



4.82 

5.41 
5.4 1 
5.41 

"5". 4 I 
13.80 



3.61 

4.20 

Jt-20 

4.20 

4.20 



4.20 
4.20 



5.40 

4,ai 

4.80 
J^80. 



4.81 
4.81 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
4.80 
4.81 
4.80 
4.81 



4.81 
4.81 
5.40 
5.40 
5.40 
5.40 



7,83 
7.83 
7.83 
7.83 
7,81 

8.42 
8.42 

8.42 
8.42 

7.83 
7.83 
7.83 



7.83 
7-83. 

8.42 
B.42 
8.42 



4.82 
4,82 
4.82 



4.82 
4.82 
4.82 
4,92 
4.82 
ki82 



4.82 
4.82 
4.82 
4.82 
4.82 
4.82 



4.82 
4.82 
4.82 
4.82 
4.82 
4.82 



4, 82. 

4,82 

4.82 



4.82 
4,82 

5,i*2 
5.42 
5.42 



4.22 
4,22 

4.22 
4,2 2 



4.22 

4*22 

4.22 

4.22. 

4.22 

4.22 



5.40 

4,82 

4.82 

- 4, 82 



5.42 

J>,4.2 

4.82 
4.82 
4.82 



4.22 
•t.22 
4.22 

4.22 
4.22 
4.22 



4.82 

4,82.. 

5.40 

5*4.0.. 

5.40 

5.40 



5.40 
5.40 

4,82 
4.82 
4 _ . 82 
4.82 



/.ai 

7.83 

j.*ai_ 



7.83 
.7*83 

8.43 
8.43 
8.43 



8.43 
8.43. 

7.83 
7.83 
7.83 



4.82 

4.82 



_5._42 



4.22 
4.22 
4.22 
4.22 



4.82 
i.82 
5.40 
5.40 



5.40 
5.40 



5.42 
5.U2 



B.42 
8.42 



4.22 
4.22 



5.40 
5.40 



4.82 
4.82 



5.42 
13.80 



4.22 

J*. 22 



5.40 
5.40 



7.83 
J«83 

8.43 
8.43 
8.43 



8.43 
8. 43 



VFL INSTRUCTION 


XE 




FORwanniNr, 


OIRECI -ADD 


K.ESS1NG.. 


Of E SET 


INSTRUCTION Al 


EUL4. WORD ADDRESS 






















NO 


INDEXING 


INTERNL 


inFernT 


EXTERNL 


EXTERNL 


INDEXING 
I -BOX 


INTERNL "" 


INTERNL 






EXTERNL 


EXTERNL 


1-BOX 






OPERAND 


WB XOVR 


OPERAND 


OPERA Np 


MB XOVR 


OPERAND 
4.82 


WB XOVR 


OPERAND 
4.22 


OPERAND 
4.82 


bB XOVR 




IBU, 1,8) 


4.21 




3.61 


4.81 




IBU,8,8) 


4.21 


4.82 


3.61 


4.8) 


7.83 


4.82 


4.82 


4.22 


4.82 


7.83 




IBU, 16. B) 


4.21 


5.41 


4.20 


5.40 


6.42 


4.82 


5.42 


_ 4_*22 


... .5.40. 


8.43 




JBU, 32, 8) 


5.40 


6.60 


5.40 


6.60 


9.61 


5.40 


6.60 


5.40 


6.60 


9.62 




IBU. US. 89 


6.60 


7.80 


6.60 


7.8Q 


iQ_,ao 

12.00 


.6*60. 
7.20 


7.80 
8.40 


.6*60.. 
7.20 


J*80 
9.00 


10.81 
12.01 




(BU.6U.8I 


7.20 


B.40 


7.20 


9.00 




IB. I.I) 


4.21 




3.61 


4.81 




4.82 




4.22 


4.82 






IB, 8,11 


4.21 


5.41 


4.20 


5.40 


8.42 


4.82 


5.42 


4.22 


5.40 


8.43 




IB. 16,11 


4. BO 


6.00 


4. BO 


6,00 


9,02 


4*82 


4,0.1 


4, SO 


6*00 


9*^3 




IB, 32.1) 


6.00 


. 7.20 


6.00 


7.20 


10.21 


6.00 


7.20 


6.00 


7.20 


10.22 




IB, U8.ll 


7.20 


8.40 


7.20 


8.40 


1 1.41 


7.20 


8.40 


7.20 


0..4Q 


11*40 




IB. 64,1) 


8.40 


9.60 


8.40 


9.60 


12.60 


a. 40 


9.60 


8.40 


9.60 


12.60 




IOU. 4. 41 


4.21 




3.61 


4.80 




4.82 




4.22 


4.82 






IDU.8,41 


4.21 


5.41 


4.20 


5.40 


8.42 


4.82 


5.42 


4.22 


5.40 


8.43 




IOU, 16. Ill 


5.40 


..A.6JL 


5,40 


6.60 


.9,61 


.5.4.9 


6,60 


5,40 


6,60 


9,62 




IDU.32,41 


7.80 


9.00 


7.80 


9.00 


12.01 


7.80 


9.00 


7.80 


9.00 


12.01 




ipg.ue.m 


I0,20__. 


1 .1*40 ... 


10.20 


.1.1*41... 


14,41 


. 10.20 


.... 1.1,40.. 


10,20 


11.40 


14*40 . ...... 




IDU.6U.iH 


12.01 


13.20 


12.01 


13.80 


16.80 


12.01 


13.20 


12.01 


13.80 


16.80 




ID. 4. 41 


4,21 




3.61 


4.81 




4.82 




4.22 


4.82 






10. B, ill 


4.21 


5.41 


4.20 


5.40 


8.42 


4.82 


5.42 


4.22 


5.40 


8.43 




10. 16.4) 


5.40 


6.60 


5.40 


6.60 


9.61 


5.40 


6.60 


..5*4.0.. 


6.60 


9.62 




ID, 32,41 


7.80 


9.00 


7.80 


9.00 


12.01 


7.80 


9.00 


7.80 


9.00 


12.01 




ID. 48. 4) 


10.20 


11.41 


10*20 


1 1.40 


14.40 


10.20 


1 1.40 


10,20 


11.40 


14.41 




(0,64,4) 


12.60 


6.01 


12.60 


13.80 


16.80 


12.60 


6.01 


12.60 


13.80 


16.80 




INVERT SIGN OF 


INSTRUCTION 
" 4.22~ 




5.40 




4.82 




4.22 


5.40 






IBU, 1,8) 


4.20 




IBU, 8, 8) 


4.21 


4.82 


3.61 


4.81 


7.83 


4.82 


4.82 


4.22 


4,82 


7,83 




IBU, 16,8) 


4.21 


4.82 


3.61 


4.80 


7.83 


4.82 


4.82 


4.22 


4.82 


7.83 




(BU.32,8) 


4.21 


4.82 


3.61 


4.81 


7.83 


4.82. 


4.82 


4.22 


4.82 


7.83 




IBU, 48, 8) 


4.21 


4.82 


3.61 


4.80 


7.83 


4.82 


4.82 


4.22 


4.82 


7.83 




IBU. 64,8) 


4.21 


4.82 


3.61 


4.81 


7.83 


4.B2 


4.82 


4.22 


4.82 


7.83 




IB.I.U 


4.21 




4.20 


5.40 




4.82 




4.22 


5.40 






IB, 8.1) 


4.21 


5.41 


4.20 


5.40 


8.42 


4.82 


5.42 


4.22 


5.4Q 


8.43 




IB. 16. II 


4.21 


5.41 


4.20 


5.40 


8.42 


4.82 


5.42 


4.22 


5.40 


8.43 




IB. 32,1) 


4.21 


5.41 


4.20 


5.40 


8.42 
8.42 


4.82 

4.82 


5.42 
5.42 


4.22 

4.22 


5.40 
5.40 


8.43 
8.43 




IB, 48, 1) 


4.21 


5.4] 


4.20 


5.40 




IB, 64, II 


4.21 


5.41 


4.20 


5.40 


8.42 


4.82 


5.42 


4.22 


5.40 


8.43 




IOU, 4, 4) 


4.21 




3.61 


4.80 




4.82 




4.22 


4.82 






IDUjSjJi) 


4.21 


4.82 


3.61 


4.8 1 


7.83 


4.82 


4.82 


4.22 


4.82 


7.83 




IOU, 16,4) 


4.21 


4.82 


3.61 


4.81 


7.83 


4.B2 


4.82 


4.22 


4.82 


7.83 




1DU.32.4) 


4.21 


4.82 


3.61 


4.8 1 


7.83 


4.82 


4.82 


4.22 


4.82 


7.83 




IOU, 48.41 


4.21 


4.82 


3.61 


4.81 


7.83 


4.B2 


4.82 


4.22 


4.82 


7.83 




IOU, 64, 41 


4.21 


4.82 


3.6 1 


4.81 


7.83 


4.82 


4.82 


4.22 


4.82 


7.83 




(0.4,4) 


4.21 




4.20 


5.40 




4.82 




4.22 


5.40 






(0.8.4) 


4.21 


5.41 


4.20 


5.40 


d.42 


4.82 


5.42 


4.22 


5.40 


8.43 




ID. 16,4) 


4.21 


5.41 


4.20 


5.40 


8.42 


4.82 


5.42 


4.22 


5.40 


8.43 




10,32,4) 


4.21 


5.4 1 


4.20 


5.40 


8.42 


4.82 


5.42 


4.22 


5.40 


8.43 




10,48,4) 


4.21 


5.41 


4.20 


5.40 


B.42 


4.82 


5.42 


4.22 


5.40 


8.43 




10,64,4) 


4.21 


13.80 


4.20 


5.40 


8.42 


4.82 


1 3.80 


4.22 


5.40 


8,43 
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VFL INSTRUCTION 


KT- 

fcXItrRNl 
OPERAND... 

U.22 
4.21 

- 4,2) 

4.80 
. 6,00- 

?.20 

4.21 




FQRWARDJM. 


DIRECL ADQfAESSIN-G- 


-QFFSEL. 


JJ LMSIflUCJJON AT FULL-MQ&D.ADDRESS 







NO 

EXTERNl 
WB XOVR 


INDEXING 


INTERN- 
OPERAND 

4.22 


inYern- 

WB XOVR 






INDEXING 








I-BOX 
OPERAND 

3.61 


EXTERN- 
OPERAND 


EXTERNL 
WB XOVK 


I-BOX 
OPERAND 


INTERN- INTERN- 
OPERAND MB XOVR 




±BL)jJL,i!L 


4.82 




4.22 


4.82 




iBu,a,8) 

IBUiJ6,bI .... 


4.82 

_____ - 

6.00 


3.61 
3.61 

4.80 
6.00 


4.22 

4_8Q. 

6.00 

r,20 


7.23 
7__8.___ 


4.82 
_,il2 


4.82 

- U.82 

6.01 

7.20 


4.22 

. k±22 - 

4.80 

6.00 


4.82 7.83 
4.82 7.83 




1 BU, 32,8) 

J8g,!+tj,y ) 


9.02 

-io_-2L_ 

1 1.41 


4.82 

-_,__)._.... 

7.20 
4.82 


6.00 9.03 
7.20 10.22 




IBU.64, Ul 
IB, 1, It 
IB. 8, 1 1 
!8, lO.U 
IB, 32, 1 ) 

(Biua,n 


8.40 


7.20 
3.61 


8.40 
>»-22 


8.40 


7.20 
4.22 


8.40 11.40 
4. 82 




4.2 1 
4.21 
'j.40 
6.60 
7.80 
_ . _iL» 


4.82 

.._. _____! 

6.60 

7.8Q 


3.61 
•♦.20 
-.40 
6,60 


4.81 
S-UO 
6.60 
7.80 


7.83 

8.42 

9.61 

- ...._L&_J_Q_. . 

12.01 


4.82 

4.82 . 

5.40 
6.60 


U.82 
5,l*2__ 


4.22 

U,22 


U.82 7.33 
5,1*0 8.43 




6.60 

_ _______ 


5.40 
6.60 


6.60 9.62 
7.80 10.81 




1 B,6U, 1 I 
_ IP.,4,4 )_._ 


9.00 


7.80 
3.61 


9.00 
4.22 


7.80 
4.82 


9.00 


7.80 
4.22 


9.00 12.01 
4.82 




- DU . B , 4 J 

inu, 16, iii 


4.22 

4.80 

7.20 

9,6Q 
12.01 

4.21 

4.2 1 

U.80 

7.20 

9,60 
12.0 1 

INSIKUUToN 

4.21 
U.21 
4.2 1 
4.21 
4.21 
4.21 
4.21 
4.2) 
4.21 
- U._il _._ 


4.82 

6.00 

8.40 

10.80 

13.20 


3.61 
4.80 

7.20 

__8__.Q._ 

12.01 

3.61 


4.80 
- -6,00 

8.40 

..-10,80 

13.20 

U-22 


7.83 

9.02 

11.41 

11,80 

16.20 


4.82 
4.82 
. .20 

9,60 

12.01 
»».82 


4.82 
6.01 


4.22 
H,80 


4.82 7.83 
6.00 9.03 




(DU, 32,U ) 
IDU.ua, ii) 
IDU.64,'*/ 


8.40 
1.0,80 _ 
13.20 


7.20 

__. _«____ 

12.01 

4.22 


8.40 11.40 

-10,80 13.80 

13.20 16.20 

4.82 





i d , a , it i 

IP, 16. M 
ID, 32, 41 
ID, 48.4) 
ID, 64. 4 i 


4.82 
6.0 1 

a. 40 

10.30 
6.00 


3.61 

_,ao . 

7.20 
-9,60 - 
12.00 


4.80 

6. QO 

8.40 

J 0.80 

13.20 


7.83 

9,02 

1 1.41 

-1-3,80 

16.20 


4.82 

..- _r,82 

7.20 

9.-60 

12.01 


4.82 
6,01 .... 
8.40 
I 0,80 
6.01 


4.22 

7.20 

--4,60 

12.01 


U.82 7.83 

6.Q0 9,Q3 

8.40 11.40 

10,110 11-flO 

13.20 16.20 





INVfcRT SIGN Of 


U,82 
4.32 
U.82 


3.6 1 
3.61 
3.61 
3.61 


4.22 
U.22 
4.81 
4.80 




4.82 
4.82 
4.82 
4.82 


U.82 
4.82 
4.82 


4.22 

_U,22 

U.22 

4.22 


4.82 

1,82 7,a_._ 

4.82 7.83 
4.82 7.83 




IBU, I.B) 

■i bu , a , a i 

(BU, 16, Bl 
<BUj.._-»B) 


7.23 
7-83 
7.83 




IBU, U8,8) 
(BU,6l*,B) 
IB, 1,1) 
IB, 9,1) 
IB, 16, 1 ) 
IBj.32, 1 ) 


4.82 
4.82 

4.82 

5.41 

5.41 


3.6 1 
3-6 1 
3.6 1 
3.61 

4.20 
u.2Q 


4.80 
4.80 
4.22 
4.81 
5.40 
5.40 


7.83 

- 7,83 

7.83 
8.42 
8.42 


4.82 
4.82 
4.82 
>*.82 
4.82 
4.82 


4.82 
-4,82 

U-,82 
5.42 
5.42 


4.22 
.1,2_! 
4.22 
U.22 
4.22 
4.22 


4.82 7.83 

^4,82 -7,83 

4.82 

f,B2 7,B3 
5.40 8.43 
5.40 8.43 




ib.ub, i i 

IB, 64, 1 ) 

<DU,4,4 ) 

iDu.a.u ) 

1 DU , 1 6 , U ) 

iP-U,32,i| ) 

1 DU , M 8 , 4 1 
(UU,6'i,'t) 
I D , i( , it 1 
10,8,4) 
ID, 16,4 ) 
IDji J2.it) 


4.21 
4.21 
4.21 
4.21 
4.21 
4.21 
4 . 2 [ 
4.21 
4.2 1 
4.21 
4.2 1 
4.2 1 


-.41 
5,4| 

4.82 
4.82 
4.82 
4.82 
4.82 

4.82 
-.4 1 
..41 


4.20 
4.20 
3.61 
3.61 
3.61 
3.61 
3.61 
3.61 
3.61 
3.61 
4.20 
4.20 
4.20 
4.20 


5.40 
5.40 
4.22 
4.B1 
4.81 
4.81 
4.80 
4.81 
4.22 
4.81 
5.40 
5.40 
5.40 
5.40 


8.42 
8.42 

7.83 
7.83 
7.83 
7.83 
7.83 

7. 83 
8.42 
8.42 


4.82 
4.82 
4.82 
4.82 
4.82 
4.82 
4.82 
4.82 
4.82 
4.82 
4.82 
4.82 


5.42 
5,42 

4.82 
4.82 
4.82 


4.22 
U,22 
4.22 
U.22 
U.22 
U.22 


5.40 8.43 
5,4-Q .8,4.3 
4.82 

U.82 ...._ 7,81 

U.82 7.83 
4,82 7.83 




4.82 
4.82 

4.82 
5.42 
5.42 


4.22 
4.22 
4.22 
4.22 
4.22 
4.22 


4.82 7.83 

4.32 7.83 

4.82 

U.82 7.83 

5.40 8.43 

5.40 8.43 




1 D , l* 8 , U I 
ID, 64, It 1 


4.21 
4 .2 1 


5.41 
13.20 


8.42 
8. 42 


4.82 
4.82 


5.42 
13.20 


4.22 
4.22 


5.40 8.43 
5,40 8,43 





YFL INSTRUCTION 


KFR 




FORMA 


RDING 


DIRECT ADDRESSING 


OFFSET 


INST 
INUtX.NO 


RUCTION Al 


FULL. WORU ADDRESS 








NO 


INDEXING 










tXIERNL 


tXTERNL 


I-BOX 


INIERNL 


1NTEKNL EXTERNL 


EXTERNL 


I-BOX 


INIERNL 


INTERNL 






OPERAND 


WB XQVR 


OPERAND 


OPERAND 


MB XQVR OPERAND 


WB XQVR 


OPERAND 


OPERAND 


MB XQVR 




(BU. 1,0) 


M.2I . 

4.21 


4.82 


.._ i.fi.l_... 
3.61 


A, 22 
4.22 


Jj.fi.2_ - 




4*22... 

4.22 


4.82 






IBU.8,8) 


7.23 4.82 


4.82 


4.82 


7.83 




(BU.J6,8! 


4.21 


4,82 


3.61 


4.BI 


7.83 4.82 


4.82 


4.22 


4.82 


7.83 




IBU,i2,8) 


4.80 


6.00 


4.80 


6.00 


9.02 4.82 


6.01 


4.80 


6.00 


9.03 




I6U»48,8) 


6.00 


7.20 


6.00 


7.20 


10.21 6.00 


7.2Q 


6.00 


7. 20 


10.22 




(BU, 64,81 


J. 20 


8.40 


7.20 


8.40 


11.41 7.20 


8.40 


7.20 


8.40 


11.41 




<»• lit! 


4,21 




3.6 1 


4.22 


4.82 




4.22 


4,82 






18,8, II 


4.21 


4.82 


3.6 1 


4.81 


7.83 4.82 


4.82 


4.22 


4.82 


7.83 




(B.16,1! 


4.21 


5, 4 1 


4.20 


5.40 


8.42 4.82 


5.42 


4.22, 


5»4Q 


-8.43 _ 




IB, 32, II 


5.40 


6.60 


5. 40 


6.60 


9.61 5.40 


6.60 


5.40 


6.60 


9.62 




lBi48.il! 


6. 60 


7. 80 


6,60 


7.80 


IQ.80 6,60 


7.8Q 


6.6Q 


7.80 


111. 8 1 




IB, 64, 1) 


7. BO 


9.00 


7.80 


9.00 


12.01 7.80 


9.00 


7.80 


9.00 


12.01 




<PU,4,41 


4,2| 




3-61 


Ju22 


4.82 




4.22 


4,82 






1 DU , 8 , 4 I 


4.21 


4.82 


3.61 


4.80 


7.83 4.82 


4.82 


4.22 


4.82 


7.83 




(OU, 16,4! 


4.80 


6.00 


4.80 


6.00 


9.02 4.82 


6,01 


4.80 


6 .00 


9.Q4. 




(DU, 32.41 


/.20 


8.40 


7.20 


8.40 


11.41 7.20 


8.40 


7.20 


8.40 


1 1.40 




(DU,4B,41 


9.60 


10.80 


9.60 


. 10.80 


13.80 9.60 


10.80 


9. 60 


10.80 


u.aa 




IDU,64,4I 


12.01 


13.20 


12.01 


13.20 


16.20 12.01 


13.20 


12.01 


13.20 


16.20 




«D,4i4l 


4.21 




3.61 


4.22 


4.82 




4.2? 


4,82 






(0,8,4) 


4.21 


4.82 


3.61 


4.80 


7.83 4.82 


4.82 


4.22 


4.82 


7.83 




(B. 16,41 


4,80 


6. 00 


4.80 


6.00 


9. 02 4,82 


6.01 


4.80 


6,00 


9.03 




(D, 32,41 


7.20 


8.40 


7.20 


8.40 


11.41 7.20 


8.40 


7.20 


8.40 


11.40 




(0,48,41 


9.60 


10, 80 


9.60 


ID. 80 


13.80 9,60 


10.80 


9.60 


1Q.8Q 


13.80. 




(0,64,4) 


12.01 


6.01 


12.01 


13.20 


16.20 12.01 


6.01 


12.01 


13.20 


16.20 




INVf-RT SIGN or- 


INSTRUCTION 


















(BU, 1,8) 


4.21 




3.6 1 


4.22 


4.82 




4.22 


4.82 


— 




IBU,B,81 


4,2) 


. 4.82 


3,61 


4.22 


7,23 4.82 


4.82 


4.22 


_4.82 


7.84 




(BU, 16,8) 


4.21 


4.82 


3.6 1 


4.8 1 


7.83 4.82 


4.82 


4.22 


4.82 


7.83 




(BU.32,S! 


k..2.l 


4.82 


3.61 


4.81 


7.83 4,92 


4.82 


4,22 


4.82 


7.83 




(BU.48,8) 


4.21 


4.82 


3.61 


4.81 


7.83 4.82 


4.82 


4.22 


4.82 


7.83 




IBUi.6J»j81. 


_ 4*21 


.4.82 


3.61 


4.80 


7.83 4,82 


4,fi2 


... 4,22 


4.8.2.. 


.-.l.&l 




(B, 1.11 


4.21 




3.61 


4.22 


4.82 




4.22 


4.82 






<J|8.J! 


4.21 


4.82 


3.6 1 


4.81 


7.83 4.82 


4.82 


4,22 


4,82 


1*83 




(8, 16,1) 


4.21 


5.41 


4.20 


5.40 


8.42 4.82 


5.42 


4.22 


5.40 


8.43 




. JB X 12_,_LI 


4.21 


5.41 


4.20 


5.40 


8.42 4.82 


5.42 


4.22 


5.40 


8.43 




(8,48, II 


4.21 


5.41 


4.20 


5.40 


8.42 4.82 


5.42 


4.22 


5.40 


8.43 




(a,6»»iij 


4*21 


5.4! 


4,20 


5.40 


8,42 4,82 


5,42 


4,22 


5,4.0 


... fi,43 




(OU.4,4) 


4.21 




3.61 


4.22 


4.82 




4.22 


4.82 






(LIU, 8, 4) 


4,2! ... 


4.82 


3.6| 


4,81 


7,83 4,82 


4,82 


4,22 


4,fl2.„. 


1,35 




(DU, 16.4) 


4.21 


4.82 


3.61 


4.80 


7.83 4.82 


4.82 


4.22 


4.82 


7.83 




I DU, 32,41 


4.21 


4.82 


3.61 


4.81 


7.83 4-B2 


4.82 


4,22 


4.82 


7.83 
7.83 




(DU.48,41 


4.21 


4.82 


3.61 


4.80 


7.83 4.82 


4.82 


4.22 


4.82 




(0U l 64,4) 


4.21 


4.82 


3.61 


4.81 


7.83 4.82 


4.82 


4.22 


4.82 


7.83 




(0,4.4) 


4.21 




3.6) 


4.22 


4.82 




4.22 


4.82 






(0 ( 8 1 4) 


4.21 
4.21 


4.82 
5.4 1 


3.61 

4.20 


4.81 
5.40 


7.83 4.82 
8.42 4.82 


4.82 
5.42 


4.22 
4.22 


4.82 


7.83 




ID, 16,4) 


5.40 


8.43 




(0,32,4) 


4.21 


5.4 1 


4.20 


5.40 
"5740 


8.42 4.82 
8.42 4.82 


5.42 
5.42 


4.22 
4.22 


5.40 
5.40 


8.43 
8.43 




(0,48,4) 


4.2 1 


5.4 1 


4.20 




(0,64,41 


4.21 


13.20 


4.20 


5.40 


8.42 4.82 


13.20 


4.22 


5.40 


B.43 
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VFL INSTRUCTIOI 
1 BU. 1,8) 


H KFE 

EXTFRNL 

OPERAND 

4.21 
4.21 
4.2) 
4.80 
6*00 
7.20 
4.21 


NO 

EXTERNL 
WB XOVR 


FORWARDING 

INDEXING ~ 

I-BOX INTERNL 
OPERAND OPERAND 

3.6! 4.22 


DIRECT AD 

INHKNL 
WB XOVR 

7.83 

9.02 

10.21 

1 1.40 

7.83" 

8.42 

9.61 

10,80 

12.01 


DRtSSING 

EXTERNL 

OPERAND 

4.82 

4.82 
4.82 
4.82 
6.00 
7.20 
4.82 
4.82 
4,82 
5.40 
6,60 
7.80 

4*82 

4.82 
4.82 
7.20 
9,60 
12.01 
4.82 


OFFSET 

FXTERNL 
WB XOVK 


INSTRUCTION AT FULL WORD ADDRESS 

INDEXING 

I-BOX INTERNL INIERNL 
OPERAND OPERAND WB XOVR 

4.22 4.82 





(BU, 8,8) 
(BU, 16,8) 
1BU, 32,8) 

tau, 148(8) 

(BU,64,ai 
<B, 1 L ll 


4.82 
4.82 
6.00 
7.20 
8.40 


3.6 1 
J. 61 
4.80 
6.00 
7.20 
3.61 


4.22 
4.80 
6.00 
7,20 
8.40 
4.22 


4.82 
4.82 
6.0 j 
7.20 
8.40 

5,42 
6.60 
7,80 
9.00 


4.22 
4,22 
4.80 
6,00 
7.20 
4.22 


4.82 7.83 
4,82 7.83 
6.00 9.03 

7,20 10,2! 

8.40 11.40 
4.82 





IB, a, n 

IB, 1 6, I } 


4.21 

.4,2! 

5.40 

6,60 

7.80 

_ . . "4.21 

4.21 

4.80 

7.20 

9,60 

12.0 1 

4.21 


4.82 
5,4! 
6.60 
7.80 
9.66 


3.61 
4,20 
b.40 
6.60 
7.80 
3.6 1 


4.80 
5,40 
6.60 
- 7,80 
9.00 
4.22 


4.22 
4,22 
5.40 
6,60 
7.80 
4.22 


4.82 7.83 
5,40 8,43 
6.60 9.62 
7,8Q 10,81 
9.00 12.01 
4.82 




IB, 52, 1 I 

... (B,u9j!) 

(B,64, II 
(UU.U.UI 


- 


<0U,8,4) 
(DU, 16, 4) 
(DU, 32,41 
IDU,48i4» 

(OU,6l4,l4) 
(U.4.4) 


4.82 

6.00 

8.40 

!Q,8Q 

13.20 


3.61 
4,8Q 
7.20 
9.6Q 
12.01 
... 3*6.1 


4.80 

6,00 

8.40 

!0,80 

13.20 

. t4_2.. 


7.83 

9,02 

1 1.41 

13,80 

16.20 


4.82 

6,01 

8.40 

10. 8Q 

13.20 


4.22 
4,80 
7.20 
9,60 
12.01 
4.22 


4.82 7.83 
6,Q0. .... 9,03 
8.40 11.40 
1Q,8Q 13,80 
13.20 16.20 
4.82 




ID, 8, 4) 

<p, 16, m 

(6,32,4. 

10,48,41 

(D. 64,41 


4.21 
4,80. 
7.20 
9.60 
12. oi 


4.82 
6,00 
8.40 
10.80 
6.00 


3.61 

4.80 

7.20 

9,60 

12.00 


4.81 

6.0Q 

8.40 

10.80 

13.20 


7.85 

9,02 

II. 41 

13,80 

16.20 


4.82 
4.82 
7.20 
9.60 
12.01 


4.82 
6.0! 
8.40 
10.80 
6.01 


4.22 
4,80 
7.20 
9,60 
12.0 1 


4.82 7.83 

6,00 9.03 

8.40 11.40 

10,80 13,80 

13.20 16.20 




INVERT SIGN OF 

(BU, 1,8! 
!BU,8,S1 
(BU, 16,81 
LBU.32j.8J _ 


INSTRUCTION 

4.21 
4.2! 

4.21 

4.2J 


i 

4,82 
4.82 
"4*82. 


3.61 

3.61 

3.61 

..__L 


4.22 
4,22 
4.80 
4.80 


7,23 
7.83 
_ . 7**13 .„ 
7.83 
7,83 

7,83 

8.42 

8*42 ..... 

8.42 
8,42 

7.83 
7.83 
7.83 
7.83 
7,83 

7.83 

8.42 
8.42 


4.82 
4 , 82 
4.82 

__._ . 

4.82 
4,82 
4.82 
4,82 
4.82 
4,82 


4,82 
4.82 
_.. -4*6? 
4.82 
4.82 

4,82 
5.42 
. _-.iJ.Ji2_ 


4.22 
4.22 
4.22 
4.22 
4.22 
4,22 
4.22 
4,22. 
4.22 
4.22 


4.82 

4.82 7.83 

4.82 7.83 

4*52. ..... 7.83 

4.82 7.83 

4,82 7.83 

4.82 

4,82 7,83 

5.40 8.43 

5.40 8.43 




(BU, 48,81 
(BU, 64.81 
IB, 1, 1) 
<B,8,!| 
IB, 16, 1) 
iB,32_ t iL_ . 


4.21 

4.21 
4,2! 
4.21 

_ <U.21.._ 

4.21 
4.21 
4.21 
4.2 1 
4.21 
4.21 
4.21 
4.21 
4.21 
4.21 
4.21 
4.21 


4.82 

4,82 

4,82 
5.41 
i.4 1 


3.61 

3,6! 
3.61 
3,6| 

4.20 

___2fl. 


4.81 

4.8! 
4.22 
4,8! 

5.40 
5. 4 Q _ 




(B,48, II 
IB, 64,j I 
(OU, 4,4) 
(DU.8,4! 
(OU, 16,4) 
(DU t.3.2 1.4 1_. 


5.41 

5,41 

4.82 
4.82 
4.82 


4.20 
4.20 
3.61 
3.61 
3.61 
3.6 1 


5.40 
5.40 
4.22 
4.8! 
4.80 
4.81 


4.82 
4.82 
4.82 
4.82 
4.82 
4.82 
4.82 
4.82 
4.82 
4.82 
4.82 
4.82 


5.42 

5,42 

4-82 
4.82 
4.82 


4.22 
4.22 
4.22 
4,22 
4.22 
4.22 


5.40 8.43 

5,40 8.43 

4.82 

4,82 7,83 

4.82 7.83 

4.82 7.83 




( DU , 4 8 , 4 ) 
( DU.64,4) 
(0,4,4) 
10,8,4! 
( 1 : , 16,41 
ID, 52,4) 


4.82 
4.82 

4.82 
b.4l 
5.4 1 


3.61 
3.61 
3.6 1 
3.61 

4.20 
4.20 


4.81 
4.81 
4.22 
4.81 
5.40 
5.40 


4.82 
4.82 

4.82 
5.42 
5.42 


4.22 

4.22 

4.22 

4,22 . 

4.22 

4.22 


4.82 7.83 
4.82 7.83 
4.82 

4,82 7,83 .... .. 

5.40 8.43 
b.40 8.43 


... 


(U.48,41 
.(0,64,4) 


4.21 
4.21 


5.41 
13.20 


4.20 
4.20 


5.40 
5.40 


8.42 
8,42 


4.82 
4,82. 


5.42 
13.20 


4.22 
4.22 


5.40 8.43 
5.4Q ..-..8,43... 





VFL INSTRUCTION « 



FORWARDING 



DIRfcCI ADDRESSING 



OFFStF 



INSTRUCTION Al FULL WORD ADDRESS 



I6U.8.8) 
tBU, 16,8) 
IBU.32,8) 
(«U,nB,8) 
( BU.6U.8) 
(B, I, I J 

in, a, I) 

(B, 16.! ) 
IB, 32, 1 ) 
<B.M8» I ) 
IB, 61), 1 > 



NO INDEXING 

EXTFRNl EXTERNL 1-BOX INTERNL INTERNL 

OPERAND WB XOVR OPtRANO OPERAND WB XOVR 



J ,80.. 
10.80 
10.80 
10.80 
10.80 
I 1.40 

tl.JtQ 

1 1.40 

11, 40 
1 1.40 
I 1.40 
12.01 



12.01 
12.01 
12.01 
12.01 
12.60 



12.60 
12,60 
12.60 
12.60 
13.20 



J0.8Q- 



10.80 
10.80 
10.80 
(0,30 
II .MO 



11.40 

11. kQ 
I 1.40 

ii, no 

12.01 



J2..QI 



12.0 I 
12.01 
12.01 
12,0) 
12.60 
■12,60. 



lb. 00 
15.00 
15.00 
15.01 
15.61 



12.60 
12.60 
12.60 
12,60 
13.20 



15.61 
15.61 
15.61 
15,61 
16.20 



EXTERNL 
OPERAND 

.._io_,.aa... 

10.80 
10.80 

lo.ao 

10.80 
11.41 

— i urn 



1 1. no 

11.40 

N.no 

11,4 1 
12.01 



EXTERNL 
WB XOVR 



12.01 
12.01 
12.01 
12.01 
12.60 



12.60 
12.60 
12.60 
12.60 
13.20 



INDEXING 

1-UOX 
OPERAND 

_..! (L, 80 
10.80 
10.80 
10.80 
10.80 
I 1.40 

__Li^no- 

11.40 
11,40 

n.no 
ii.no 

12.00 



INIERNL 
OPERAND 

12*41 .. 
12.01 
12.01 
12.00 
12. Ql 
12.60 
_12-,-63l._ 



INTERNL 
hB XOVR 



15.00 
15. QO 
15.00 
15.00 
15.61 



12.60 
12,60 
12.60 
12.60 
li.20 



15.61 
15,61 
15.61 
15,61 
16.20 



.PI- 
PE 



_E£. 



INVERT SIGN OF INSTRUCTION 



(BU, 1,8) 
IBU, 8, 8) 
<BU, 16, 8 J 
.IBUtJiiSJ. 
IBU,48,8> 
(BU.64,81 
(B, 1, I) 
18,8, U 
IB, 16, I ) 
(B,J2i !! 
IB, 48, I ) 
(B.64, I) 



10.80 
10.80 
10.80 
.LOuSO. 
10.80 
I 1,40 



I I. 
I I. 
I I. 
1 I. 
I i. 
12, 



41 

m 

40 
40 
40 
00 



12.01 
12.01 
.12*0.1.. 
12.01 
12.60 

12-60 
12.60 
A2,t>Q 
12.60 
13,20 



10.80 

10.80 

10.80 

i0*li.(L 

10.80 

11.40 

11.41 

i uno 

I 1.40 

it* no 
) i. no 

12,01 



12.01 

12.01 

12.01 

J2.1LL 



12.01 

12.60 
12.60 
12.60 
12.60 
12,60 
12.60 
13,20 



15.00 

15.00 

-15.. QQ.. 



15.00 
15.61 

15,61 
15.61 
-Li.i>l. 
15.61 
16,20 



10.80 

10. BO 12.01 

10.80 12.01 

Ji)^fl L2*Q_1 



10.80 

I 1.41 

II .40 

n.no 

1 1.40 

i i.m 

12,01 



12.01 
12.60 

12,60 

12.60 

12,-6.0- 

12.60 

13.20 



10.80 
10.80 
10.80 

j.ajii_ 

10.80 
11,40 
1 1.40 
11.40 
I 1.40 

iuno 

1 1.40 
12.01 



12.01 

12.01 

12.01 

12JLL 

12.01 

12.60 

12.60 

12.60 

12.60 

.12,611 

12.60 

13,20 



15,00 
15.00 
15. OIL. 
15.01 
15.61 



15, 

15, 

15, 



61 
61 
JO.. 

61 



PF 

PF 



PF 



16,20 



153 



154 



VFL INSTRUCTION 


/ 




. FORWARDING. . 


-fllRECI- ADPRF.SS I NG_ 


OFFSET 


Q _.INSTJtJU.CIlfltL_AJ 


LfULL HQBJ3 . ADDRESS . . 






NO 


INDEXING 






"exTernl 

WB XOVR 


INDEXING 

"i^BOX 
OPERANO 

»24» 










tXTERNL 
OPERAND 


fcXTERNL 
WB XOVR 


l-BOX 
OPERAND 


INTERNL 
OPERAND 


INTERNL EXTERNL 
WB XOVR OPERANO 


INTERNL 
OPERAND 

«24» 


INTERNL 
MB XOVR 




IBU, 1,81 


• 24* 




«24» 


«24* 


"24» 


PF 


IBU, 8.31 
IBU. 16.81 


»2U« 
22.21 


•24 • 
• 24<* 


• 24» 
22.21 


«24« 
«24» 


37.81 »24» 
35.41 22.21 


»24» 
• 24» 


*24» 
22.21 


*24» 
»24» 


37.81 
35.41 


PF 


IBU, 32. 8) 
IBU. 48. 8) 


21.61 
27.62 
28.81 
»24» 


•24" 

25t21 

26.41 


24.61 
27.62 
28.81 
»24« 


»24« 

•2k» 

*24» 
»24» 


36.01 24.61 
35.41 27.62 


»24» 
25,21 


24.61 
27.62 


•24* 
*24» 


36.01 
35.41 




IBU,6U,8» 
(B.I. II 


33.61 28.81 
• 24» 


26.41 


28.81 
• 24» 


»24« 
• 24» 


33.61 


PF 


IB, 8, 11 
(B.I6.I) 


35. HI 
36.61 


• 24» 
•24 • 


35.41 
36.61 


»24» 
•24? 
»24« 
•24? 
«24* 


39.61 35.41 
36.,Q1_ 36..6.L 


• 24» 
»24» 


35.4 1 
36.62 


»24» 
»24* 


39.61 

36.01 




IB, 32. II 

<B,i»8,U 


39.62 
42.01 
1*3. 22 


24.01 
27,01 
28.21 


39.62 

42,01 
43.22 


36.61 39.62 

_ 3A.QL 42^0L 

34.21 43.22 


24.01 
2B.21 


39.61 

. 4.2^01 


o24» 
•24* 


36.61 




IB, 64, 1) 


43.22 


»24« 


34.21 




INVERT SIGN OF 


INSTRUCTION 




• 24» 
_ »JL4! 

•24* 
*24» 














IBU, 1,81 
IBU, 8. 81 


*24» 

•24 « 
22.21 

24.61 


o2U» 
»24» 
">24« 


»24» 
•24 * 
22.21 
24.61 


»24* 
37. Ul »24« 
35.41 22.21 
36.01 24.61 


• 24» 
«24» 
»24» 


• 24* 
»24» 
22.2 1 
24.61 


»24» 

_ »24 » 

• 24« 
»24» 


31. M 
35.41 
36.01 


PF 

PF 


IBU, 16.81 
IBU.32.8t 




IBU, 1*8. 81 
IBU, 64. 81 
IB, 1,1) 

ib. a. i> 


27.62 
28. at 

• 24» 
35. Ul 


25.21 
26.41 

»24» 
»24» 
24.01 


27.62 

28.81 

•24* 

35.41 

36.62 

39.62 


»24« 
»24» 
»24» 

»24» 

«24» 
»24» 


35.41 27.62 

31.61 28.81 
«24» 

39.62 35.41 
36.01 36.61 
36.61 39.62 


25.21 
26.41 

«24» 

»24« 
24.01 


27.62 

28.81 
»24» 
35-4 1 
36.62 
39.61 


*24» 
»24« 
• 24» 

___»2J»» 
«24» 
»24» 
»24» 
»24* 


35.41 
11. 6 L 

39,62_ 
36.01 
36.61 
36.01 
34. 2J 


PF 


IB, 16, 1) 
IB. 32. II 


36.61 
39.61 




IB, 4a, 11 

IB. 64. II 


1)2.01 
43.21 


27.01 
28.21 


42.01 
43.21 


»24* 

... *24« 


36.01 42.01 
34.21 43.22 


27.01 
2.8..2_l. 


42.01 
43.22 






























— - 






. 





— - ■■- 














































Vfl INSTRUCTION 



FORWARDING 



D1RECI ADDRESSING 



OFFSE1 



INSIKUCIION AT FULL WORD ADDRESS 



NO INDEXING 



JBU, 1,8) 
IBU, B, 81 
(BU, 16,8) 
IBU, 32.8) 
(BU,i«B,8) 
(BU,6I»,8> 

1§« '• I' 
IB. 8. II 
IB, 16, I) 
IB, 32, II 

JB.M8, I I 
(B.61*. I) 



INVERT SIGN Oh INSTRUCTION 



EXTFRNL 


EXTfcRNL 


l-BOX 


INIERNL 


INIERNL 


OPERAND 


WB XOVR 


OPERAND 


OPERAND 


WB XOVR 


13. BO 




13.80 


15.0 1 




13.80 


15.01 


13.80 


IS. 00 


22.21 


IB. 01 


15.01 


18.01 


15.0 1 


22. 72 


IB. 01 


lb. 01 


18.01 


15.01 


211.00 


18.61 


22.21 


18.61 


15.61 


2 5.80 


19.81 


23.41 


19.81 


16.80 


2T.00 


114.1* 1 




|l*.l*l 


15.61 




18.01 


15.60 


18.01 


15.61 


22. i*/ 


18.00 


l*j.6 1 


18.01 


15.61 


»0I« 


18.00 


21.61 


18.01 


15.6 1 


»0I« 


18.61 


22.21 


18.61 


16.20 


*0I» 


19.81 


2:5. Ul 


19.81 


1 f.40 


«0I* 



IBU, 1,8) 

iBu.a.ai 

IBU, 16,81 
IBU. 32. 81 
IBU, US, 81 
UJU,6i4,b) 
IB, I, I) 

<b, a, i) 

( B , 1 6 , I I 
i Bj 32 1 J i 
18,1*8, I) 
IB, 6i*, I) 



I 3. BO 
13,60 
18.01 
18.01 
18. 6i 
19,81 
|l*. 1*0 
18.01 
18.00 
18.01 



18.61 
19.81 



»0I» 
»0I« 

*0I» 

• 01* 

*0I« 

«oi» 

»01» 

• OU 



13.80 


15.01 




13.80 


15,00 


»QI» 


18.01 


15.01 


»0I« 


18.01 


15.00 


__2'J J .00 


18.61 


15.61 


2 5.80 


19.81 


16.80 


27.00 


|l*.i*0 


15.61 




18.00 


15.61 


aOlu 


18.01 


15.61 


»01» 


18.01 


15.61 


»01« 


18.61 


16.20 


»0I* 


19.81 


ir.uo 


»0i» 







INDEXING 








XTERNL 


EX TERNL 


I-BOX 


INIERNL 


INttRNL 




PERANU 


WB XOVR 


OPERAND 


OPERAND 


MB XOVR 




13.80 




13.80 


15.01 




PF 


13.80 


15.00 


13.80 


15.00 


22.21 


PF 


18.01 


15.01 


18.00 


15.01 


22,72 




18.01 


15.00 


18.0 1 


15.01 


21*. 00 




18,61 


22.2 1 


18.61 


15.61 


25,80 




19.81 


23. ill 


19.81 


16.80 


27.00 




lit. 1*0 




|l*. 1*0 


15.61 




PF 


18.01 


15.61 


18.01 


15.61 


22.1*7 




IB. 01 


lb. 61 


18.01 


15.61 


»0I» 




18.01 


21.61 


18.01 


15.61 


»0I« 




18.61 


22.21 


18.6 1 


16.20 


»0 l» 




19.81 


23.M1 


19.81 


I7.40 


«0 l» 





1 3.80 




13,80 


itO(« 


18.01 


»01* 


18.31 . _ 


_._»fti.f 


18.61 


«oi» 


19.81 


»0I« 


I 1 *. 1*0 




18.00 


«oi« 


18.01 


«0I» 


IB. 01 


"0 l« 


18.61 


• 0I» 


19, ei 


»0!« 



13.80 


15.01 




PF 


13,80 


15.01 


»Q 1* 


PF 


18.0 1 


15.01 


«oi« 




18.0 1 


15.01 


21*. 00 




18.61 


15.61 


25.80 




19,81 


16, 90 


2 7,00 




1U.»*I 


15.61 




PF 


18, Ql 


15,61 


»Q|» 




18.01 


15.61 


»0 l» 




18.00 


15.61 


»0 l« 




18.61 


16.20 


• 0I« 




19,81 


i/.iy 


•>Q1*> 





155 



156 



VfL INSTRUCTION LCV 



FORWARDING 



DIRECT AflfiRfSSING 



OFFSET Q _ INSTRUCTION AT f.ULL WORD AuDHfcSS 



NO INDEXING 



EXTERNL EXTERNL 
OPERAND WB XOVR 



IBU. 1,8) 



6.00 



I-BOX 
OP ERANO_ 

6.00 



IBU 
(BU 



• 8,81 
, 16.8) 



INTERNE 
OPERAND 

7.20 



INTERNE 
WB XOVR 



(BU 
(BU 
(BU 



.32,8) 
*48.B1_ 



(B, 

J-Bi 



,64,81 
JjJJ 



11.1*1 

28.2 1 
I9*QJ_ 



IB 
JJx 
IB 
(DU 



(DU 
-1DU. 



8, I) 
16*U.._ 
32, II 
48,11. 
fell, I I 



50.U2 
4.2) 



12.60 

18.6.L 
29.41 

.4.0*22- 
51.62 



EXTERNL 
OPERAND 

6.00 



EXTERNL 
WB XOVR 



INDEXING 

I-BOX 
OPERAND 



I 1.4 1 
I 7^40 
28.21 
^19*01- 
50.42 
4.20 



II. i* I 
16 t 2Q 
25.81 

45.01 
5.U0 



6.00 



INTERNL 
QPERAflP 

7.20 



INTERNL 
_WB__X0VR 



U.i* J 
• 9.21 
28.81 
36,4 L 

54.56 



I I. Ml 

.16*110 



11.1*1 
17-40 
28.21 
39,02 
50.U2 
i>.82 



12.60 
18.61 
29.4I 
.4Q*22__ 
51.62 



12.60 
18,-QJ. 



I I.UO 

J6„8a. 



ll.i«0 

i7.uo 

28.2 1 
i9_*01_ 
50.1*2 
4.22 



11.1*0 

»6.2Q_ 



(DU 

_- ipy 

(DU 
<Pi 



,8,1*1 

.32.4) 

1 1*1. Ill 
,6U,l*| 

i*4j 



28.21 

.1?*Q2_. 

50.i*2 

23.i*| 



29.UI 

.40,22- 

51.62 



(0, 

JO, 

(D, 

(D, 

ID, 



O.i*) 

16,1*1 

32,i*l 

4.8.41. 

64,4) 



2H.6I 
26.11 
30.01 
11,01 
36.62 
-22.2L 



28.21 

-39*01. 

50.42 

23.1*1 



25.81 
27*61 
31.21 
14,21 
37. 8J 



23. HI 
25,2! 
28.21 
31,8! 
35.i»2 



2i*. 61 

..24*41. 
30.01 
J3,0 1 
36.62 
22.21_ 



I l.i* I 
_.16,20 
25.81 
15,41 
i*5.0l 
JJlsil. 



14.40 
19,21 
28.81 
38*41 
51*. 1*9 



24. 61 
26,4! 
29.41 
13,01 

36.62 



23.1*1 

25.21 

28.21 

.3 LSI. 

35. Ul 



23.1*1 
23,1*1 
23.1*1 
21*41 
23.1*1 
-23-iLL 



11.1*0 
16,£0_ 
28.21 
,.J9_tD2_ 
50.1*2 
23.1*1 



12.60 

18*0 1_ 

29.1*1 
40.22 
51.62 



26.1*1 
.26,1*1 
26.41 
»Q1» . 
»0I» 



23.UI 
23,41 
23.41 
23,1*1 
23.4I 



24.61 

£6*4 L 

30.01 

13.01 

36.61 

22,21 



11.40 
16*M. 
28.2 1 
.19*01 
50.42 
23.4 1 



25.81 

„35.*41. 

45.01 

—5,4Q 



14.40 
19,21 
28.81 
18,41 
54.56 



11.40 
16*2Q_ 



25.81 
35.*41. 
45.02 
23,4 . ) 



14.40 
.19*21 
28.81 

-18,41 
54.49 



25.81 

22,61. 

31.21 

34,2! 

37.81 



26.41 

26,41 

26.1*1 

«Q]« 

»0J» 



23.41 
25,21 
28.21 
31,81 
35.42 



24.60 
26,4J 
30.0 1 
.13,01 
36.62 
22.21 



23.41 
..2LJLL 
23.41 
21*41 
23.41 
23.4) 



26.41 

.26,4.1 

26.41 

..•ait 
«oi» 



24.61 
26,41 
29.41 
13,01 
36.61 



23.41 
25,2! 
28.21 
31*81 
35.4 1 



23.41 
21*41 
23.41 
21*41 
23.4 1 



1NVERI SIGN OF INSTRUCTION 



(BU, 1,81 
IBU, 8, 81 
(BU, 16,8) 
IBU. 32,8) 
(BU, 48,81 
IBU,64|Q) 
IB, 1,11 
Jlili!! 
IB, 16, I) 
(B.32,1) 



6.00 
11,41 

l?.i*0 
-26.21. 



IB, 48, I) 
1Bj64| I) 
(011,4.41 
.1011,8,41 
(DU, 16,4) 
(OU.32.4) 



39.02 

5Q.42 

4.21 

11,41 

16.80 

.2B*2L 



12.6Q 
18.61 
29.41 



6.00 

1L41 

17. 40 

28.21 



40.22 
51,62 

!2*6Q 

18.00 

-2?*41_ 



(DU.48,4) 
-IPU.64,4) 
ID, 4, 41 

< Pi 8 1. 41 
ID, 16,4 ) 
<D,32,4I 
ID, 48, 4) 
(D.64.4) 



39.02 

5.0,42 
23.41 
24,6! 
26.41 
30.0 1 



40.22 
51,62 

25, 0! 
27. 61 
31.21 



39.01 
50,42 
4.20 
1L.40 
16.80 
26. 2 L 



7.20 

I 1,41 

J6.20 
25.81 



14,4! 
19.21 
28.81 



6.00 
!!,4! 
17.40 
28.21 



33.0) 
36.61 
22.2 1 
23.41 
25. 2i 
28.21 



34.21 
37,81 

24.61 
26.4 j 
29.41 



39.01 
5Q,42 
23.41 
24, 6 J 
26.41 
30.0 ) 



35.4 1 
45,02 
5.40 
11,40 
16.20 
-25*41. 



31.81 
35.41 



33.01 
36.61 



33.01 
36.61 
22.21 
2 3.41 
25.21 
28.21 



35.41 
.45,01 
23.41 
23,4! 
23.41 
23.41 



38.41 
54.56 

14, 4Q 

19.21 

28-,Jl 



12,60 
18.61 
29,4! 



39.02 

50*42 

4.82 

11,40 

16. BO 

^a*21_ 



6.00 

11,40 

17.40 

-28,21 



7.20 
11,40 
16.20 
25.81 



23.41 
23.41 
23.4) 

23,41 
2 3.41 
23.41 



38.41 

54,49 

26,41 
26.41 
26.UI 
• 01" 
•QU. 

.26,-4-!. 
26.41 
26.4) 



40.22 
51,62 

12,60 

18.01 

.29. 4 L 



26.41 

26,41 

26.41 

t-Olt 

«0]e 



14 ,40 
19.21 
28.81. 



39.02 
50,42 
23.4) 
24*61 
26.41 
-10,01_ 



33.01 
36.61 
22.21 

2.3*41-. 



40.22 
51,62 

25,81 
27.61 
31, 21 




31.81 
35.41 



23.41 
23,41 



»01» 
•01* 



25.2) 
28.21 



34.21 
-1Z.81- 

.24,61. 
26.41 
29.41 



33.01 
36 .62 
22.21 
21*4-1 
25.21 
28.21 



23.41 
23*4.1 

23.41 
.23.4.L 



38.41 
54*56 

14*40 
19.21 

38.41 
.54,49 

26,41 
26.41 
26,4! 



23.41 
23.41 



»0I* 

-26*Jll 
26.41 

26.41 



31.8) 
J5.4I. 



33.01 
36.61 



31.8) 

.J5*4J-_ 



23.41 
23.4) 



»0 l» 

• l» 



_¥£L.__INSIRUCTIQN LTRCV 



tQHWARaiNG 



DIRECT ADDRESSING 



OffSEI 



INSIRLICIION AI-EuU— WORD ADDRESS 



NO INDEXING 



(BU. 



_8> 



IBU, 8. 8) 
__JJ__LtJ6«_ll.. 

IBU, 32, 8) 

IBU, 64, 8) 
IB. 1.1) 



(B.8, I) 

ib-._16_.ii 

(B. 32, I) 

IB, 64, tl 
( P U .4,4) , 



lou.a.ui 

JDU_16,4I 
(DU.32.UI 

_oi_,4B,4i 

IDU.64,4) 
1D,4. .) 



10,8.4) 

_CUJ6._1 

ID.32,41 

.iQ.u.a.fj 

ID, 64, 4) 



fcXTERNL 
OP _ RAND 

7.84 



EXTERNL 
_W_B XQVR 



1 1.4 I 
.16,20 
25.81 
39,6) 
51.02 
__________ 



I-BOX 
QPERAMQ. 

7.22 



INTERNL 
QPERAM. 

9.62 



INTERNL 
-WB..XQVB.. 



12.60 

..jz_.„.i. 

27.01 
AQ.fll 
52.22 



I 1.40 
J6.2Q 
25.81 
A9.62 
51.02 
6.62 



1 I.U) 

16.20 

25.81 

.1.9.61. 

51.02 

30,6J_ 



13.81 

18.61 

28.21 

M2.QL 

53. 4_ 

9. 32 



EXTERNL 
-OPERAND 

8.03 



EXTERNL 
WB XQVR 



INDEXING 

I-BOX 
QPEMND 

7.22_ 



16.81 
21.60 
31.21 

45.QL 
56.42 



INIERNL 
QPEBAND 

9.9 2 



INTERNL 

MB ____& 



1 I.UI 
16.20 
25.81 
.19.62 
51.02 
7.74 



12.61 
12.1*1 
2?. 01 
40.81 
52.22 



12.60 
J7.H1 
27.01 
JtQ.81 
52.22 



I I.UO 
16.20 
25.81 
39.62 
51.02 
30.61 



30.61 
30.61 
30.61 
30.61 
35.41 
30.61 



3 1.82 
31.82 
31.82 
31.82 
36.61 



30.61 
30.4 I 
30.61 
30. 6 J 
35. HI 
30.61 



30.61 
30.61 
30.61 
30.61 
35.41 



31.81 
31.82 
31.82 
31.82 
36.61 



30.6 1 
3Q.4J 
30.61 
30.61 

35.41 



13.81 

13.60 
28.2 1 
M2.01. 
53.42 
33.01 



11.40 
16.20 
25.81 
39.62 
51.02 
6. 73 



13.80 
18.61 
28.21 
42.0 J 
53.42 
9-62 



16.60 
21.60 
31.21 
45.01 
56.42 



33.01 
33.01 
33.01 
33.0-1 
37.81 
33.01 



33.01 
33,0 1 
33.01 
33.01 
37.81 



16.81 

2J.6U- 

31.21 

45.01 
56.42 



1 1.41 
16.20 
25.81 
39.62 
51.02 
30.61 



12.61 
I 7.4 1 
27.01 

4 0.81. 
52.22 



11.40 
16.20 
25.81 
39.62 
51.02 
J_L___1_ 



13.80 
IB. 61 
28.21 
42.01 
53.42 
3 3.01 



16.80 
21.60 
31.21 
45.01 
56.42 



36.01 

36.01 

36.01 

36.01. 

40.81 



36.01 
36.01 
36.01 
36.01 
40.81 



30.61 
30.61 
30.61 
30.61 
35.42 
30.61 



30.61 

30.41. 

30.61 

30.61 

35.41 



31.81 
31.81 
31.81 
31.81 
36.61 



30.6 1 
30.61 
30.61 
30.61 
35.4 1 
30.61 



33.01 
33.01 
33.01 
33.01 
37.81 
-33.01 



3 1.82 
.31.81 
31.81 
31.82 
36.61 



30.6 1 
30.6 1 
30.61 
30.61 
35.4 1 



33.01 
33.01 
33.01 
33.01 

37.81 



36.01 
36.01 
36.01 
36. Ql 
40.81 



36.01 
36.01 
36.01 
36.01 
40.81 



INVERT SIGN OF INSTRUCTION 



IBU, 1.81 

!BU,B,81 

IBU, 16.8) 

-J-BUjJ.2j.aj_ 



IBU, 48,8) 
(BU.64,8) 
IB, I, I) 
IB, 8. 1) 
(B, 16, I) 
IB. 32. 1 L 



7.84 

I 1.41 

16.20 

-.25.61.. 



IB, 48, 1) 
JB.64, 1 ) 
IUU,4,4 I 
IDU,8,4) 
I DU , 1 6 , 4 > 
IDU. 32 , 'i I 



39.61 
51.02 
7.43 
1 1.41 
16.20 
25. 81 
39.62 
51.02 
30.61 
30.61 
30.61 



12.60 
17.41 
27.01.. 



7.22 
I l.kQ 
16.20 
25.8 ) 



9.62 

J 3,81 

18.61 

-28. 2L 



IDU.48.M I 
IDU, 64, w ) 
(5,4,4) 
10,8,4) 
ID, 16.41 
ID, 3 2, 4) 
ID, 48, 4) 
10,64,4) 



10. 
30. 

35, 
30. 
SO, 



6J 
61 

42 
61 
61 



30.61 
30.61 
30.61 
35.41 



40.81 
52.22 

12.60 
17.41 
27.0! 



40.81 
52,22 

31. Bl 

31.82 
_3I.82 



31.82 
36.61 

31.81 
31.82 
31.82 



31.82 
36.61 



39.62 
51,02 
6.62 
1 1.40 
16.20 
25.8) 



16.81 
21.60 
3 1.21 



39.62 
51.02 
30:6 1 
30.61 
30.61 
30. 6 I 



30.61 
35.4 1 
30.61 
30.61 
30. 6 I 
30.61 



30.61 
35.41 



42.01 

53,42 

9.32 

13.81 
18.61 
2 8.2 I 



42.01 
53.42 
33.01 
33.01 
33.01 
3J.0I 
.01 
.81 



33. 

37. 

33.01 

33.01 

33.0 1 

33.01 



33.01 
37.8 I 



45.01 
56.42 

16.81 
21.60 
31.21 



45.01 
56.42 

36.01 
36.01 
36.01 
36.01 

40.81 

36.01 
36.01 
36. 01 
36. 6l~ 
40.81 



8.03 

It. 41 

16.20 

_________ 



39.62 
51.02 
7.75 
1 1.41 
16.20 



25. 
39, 
51. 
30. 
30. 



8I„ 

6l 

02 

61 

61 



30.61 
30.61 



30.61 
35.42 
30.61 
30.61 
30.61 
30.61 
30.61 
35.41 



1.2.61 
1 7.41 
_27__Q_L 
40.81 
52,22 



12, 
17, 
27. 



61 

41 
01 



40.81 
52,22 

31.81 
3 1.8 1 
31.81 



31.82 

36.61 

31.82 

31.81 

_3ij_ai 

31.81 
36.61 



7.22 

11.40 
16.20 

2_u_LL_ 



39.62 
51,02 
6.7 3 
I 1.4 1 
16.20 
2 5.81 



39.62 

51.02 

30.61 

30.61 

30.61 

30.6 I 

30.61 

35.4 1 

30.6 I 

30.61 

30.61 

30.6 L 

30.61 

35.4 1 



9.92 

13.80 

18.61 

-2±L_2_L_ 



42.01 
53,42 
9.62 
13.80 
18.61 
28. _ I 
42. Oi 
53,42 
33.01 
33.01 
33.01 
__i.-0 L 



33.01 

37.81 



33. 
33. 
33. 
__3. 
33. 
37. 



01 
01 
01 
1- 
1 
81 



16.80 

21.60 

JJ-.2L. 



45.01 
56,42 

16.80 
21.60 
J.J.2I 
45.01 
56,42 



36. 
36. 
36, 



01 
01 
01 



36.01 

40.81 

36.01 
36.01 
36.0 1 
36.01 
40.81 



157 



158 



¥FL IMSJRUCI1QN CV 



JEQRMABiUNIi 



DIRECT ADDRESSING 



QFX-SEI Q 



IMSJRLICIIQN AI JFULL WQRC ADilR£SS__ 



NO INDEXING 



INDEXING 



<BU.8,i}> 
lBU_j_6__Ji_L 



ACCUM. EXTERNL I-BOX INTERNL INTERNL 
OP ERAND MB XOVR OPERAND OPER AND WB XOVR 

<BU, I.BI 6 .00 _ 

6.00 

fiiflfl 

IBU, 32.81 6.00 

.9U_U8_.__U fu_Q 

IBU, 64, 8) 6.00 

IB. 1.11 6_J_ 

IB.a.l) 6.00 

IB. 16. 11 6____0_ 

IB, 32, I) 6.00 

JB tl fltll AmQQ . ....___ 

IB, 64, 11 6.00 

(DU.i4.ui 22. m 

CDU.8.UI 22.14 

JJ3U.ti6_,Ul _22__14-.. ._ 

IDU.32,41 22.lt. 

iQUfJtSxUl UM.Dk 

IDU.64,4. 22. IU 

ID.4.4 1 2 2. i u 

ID, 8, 4) 22.14 

LD.i6_.Ul 22. IU . .... 

10.32.UI 22. IU 

(Di48«4| 22.__l__ .... 

J0.6U.UI 22. IU 



ACCUM. 
O PE RAND 

6.00 



EXTERNL 
WB XOVR 



I-BOX 

OPERAND 



INTERNL 
OPE RANO 



INTERNL 
WB XOVR 



6.00 

-JL.PQ _ 

6.00 

6.00 



6.00 
6.00 



6.00 

6.00 

6.00 

-6.00 



6.00 
22.lt 



22. IU 
22_l±U_ 
22.14 
_2_,__k_ 
22. IU 
22. IU 



22. 


IU 


22. 


.4 


22. 


IU 


.22, 


14 _.. 


22. 


IU 



INVERT SIGN OF INSTRUCTION 



(BU.I.BI 
IMxJ.ai. 
tBU.16,8) 
I BU.32.3) 



6.00 

6.00 

J> .OQ . 



6.00 
6 4 QQ 
6.00 

6.QQ- 



IBU.U8, 8) 
t.BU.64,8} 
IB, I, I) 
18,8, I! 
(B, 16,1) 
_i.B_._2-.lX_ 



6.00 
6,00 
6.00 
6.J1Q 
6.00 
6.00 



6.00 
4>,Qfl 
6.00 
6.00 
6.00 
6.00 



ib. 48, ii 

.1.8x64 ..11 
(DU.U.U) 
U_U_.8«4J 
IDU, 16, Ut 

_i pU,32tU> 



6.00 
6.QQ 
22. IU 
22,14 
22. IU 
22.IU 



6.00 
-6..4KL. 
22. IU 
22.lt 
22. IU 
J_2_JU_ 



(DU.U8.UI 
JD__,£i4,4. 
I 6,4, 41 

(D.flxUl 

(D. 16, Ul 
ID. 32.41 



22. IU 
22..IU 

22.14 
22, 14 
22.14 
22. IU 



22.14 
22.14 
22. IU 
22.14 
22.14 
22. IU 



ID, 48. 41 
_J.GL.6j4 ,41 



22. 14 
22,14 



22. 14 
22_.I4 



THE CV INSTRUCTION 

The result of a decimal to binary CV 
operation is placed in the accumulator at 
an offset of 68. For subsequent execution 
of identical CV instructions the operand 
appears to be a very large number. The 
CV operation times are strongly data 
dependent, and the above fact explains 
the rather long (22.14 jus) time. 



Under normal conditions decimal 
to binary convert operations are expected 
to be faster than binary to decimal op- 
erations. 



VFL INSTRUCTION 


OCV 


FORWARDING DIRECT ADDRESSING 


OEESfcl INSIRUCIION Af FULL WORU ADDRESS 






NO 


INDEXING 


INDEXING 






ACCUM. tXItRNL 
OPERAND WB XQVR 


I-BOX INIERNL 1NTERNI ACCUM. 
OPERAND OPERAND WB XOVR OPERAND 


EXTERNL I-BOX INTERNL 1NTERNL 
WB XOVR OPERAND OPERAND WB XOVR 




iBULl.aj 


i>.QQ 


6. Oil 






IBU.8.H) 
(BU.16.B) 
(BU, 32,81 

(Bu,4a,a> 

(BU,64,8> 
XBiXtll 


6.00 
6.00 
6.00 
6.00 
6.00 
6.00 


6.00 
6.00 
6.00 
6.00 
6.00 
6.00 






IB, 8, 1 1 

ib. 16. n 

(B.32, 1) 

(B.ta. i) 

(B.64, 1) 
IDU.4.4) 


6.00 
6,00 
6.00 
6,00 
6.00 
5.40 


6.00 
6.00 
6.00 

6,00 

6.00 
5.40 


■- -- - - 




(ou.a.'i) 
iDu,J6,m 

(OU, 32.UI 
1U1J.4B.41 
IOU.64,4) 
ID.l4.l4) 


5.40 
5,40 
5.40 

5.40 

5.40 


5.40 
5.40 
5.40 
5.40 
5.40 
5.40 


- 


- 


IO,8,l<) 
ID, 16, 4) 
(0,32.4) 
<D«4bVt) 
10,614,1*1 


5.40 
5.40 
5.40 
5,40 
5.40 


5.40 
5.40 
5.40 
5.40 
5.40 


-- - 




INVERT SIGN OF 


INSTRUCTION 








(BU, 1,81 
IBU, 6. 81 
(BU. 16.8) 


6.00 
6,00 
6.00 
.Ju.0J2 _ 


6.00 
6.00 
6.00 
6.00 






IBU, 48,6) 
IBU, 64, 8) 
IB, 1, 1) 
IS. 8, 1) 
IB, 16, 1) 
1 B A 32x 1 1 


6.00 

6.00 
6.00 
6,00 
6.00 
6.00 


6.00 
6,00 
6.00 
6.00 
6.00 
6.00 






IB, 1*8, 1) 
IB, 64, I) 
(DU.4,4) 
(DU.8,4) 
(DU, 16, l«) 
(DU,32,>*) 


6.00 
6,0Q 
5.40 
5.40 
5.40 
5.40 


6.00 
6,00 
5.40 
5.40 
5.40 
5.40 






(OU, 1,8,1*) 

(DU,64,4) 

(D.I*, 1*1 

(0,8,4) 

10,16,4) 

(D,32,4) 


5.40 
5.40 
5.40 
5.40 
5.40 
5.40 


5.40 
5.40 
5.40 
5.40 
5.40 
5.40 


- - - 




(0,48.4) 
10,64,4) 


5.40 
5.40 


5.40 
5.40 







159 



160 



Vf! INSTRUCTION 


COO 11 




FfifiHARDING 


DI-BECf .A_QQR£.S.S1.NG 


Off SO 


1NSIKUCI.I_DH.AI 


.FULL HOHD ADDRESS 




-- ■ 


tXTERNl 
QPEFUNU 

8.40 


NO 

exfernl 
wb xoyR 

9.60 


INDEXING 

I-BOX 
OPERAND 

8.40 


~ INTERN! 
_ OPERAND 

9.60 


INTERNt 
..-WJ.XOVR 

12.60 


EXTERNL 
OPERAND 

8.40 


EXIERNL 
WB XOVR 

9.60 


INDEXING 

I-BOX 
OPERAND 


IN.ERnV" 
OPERAND 


INTERN.. 
WB XOVR 




IBU.B, 1 1 


8.40 


9.60 


12.60 




-8U,8,2) 
IBU, 8, J) 


6.00 
5.iiQ 
4.80 
4.8Q 
4.80 
4.80 


7.20 

6.60 
6.00 

j_.,jm_._ 

6.00 
6.00 


6.00 
5.40 


7.20 
6.60 


10.21 
9,61 

9.02 

.9,02 

9.02 
9.02 


6.00 

5.40 
4.82 
k,82. _ 


7.20 
6,60 
6.0 1 
6.0J. 


6.00 
5.40 
4.80 
4.80 


7.20 

6.60 

6.00 

_____ __,__Q 


10.22 

9,62 .... 

9.03 
9±Qi 




(BU.U.4I 
IBU, 8, 5) 


4.80 
4.80 
4.80 
4.80 


6.00 
___. ________ .. 

6.00 
6.00 




(BU,8,6I 
IBU, 8, 71 


4.82 
4.82 


6.01 
6.01 


4.80 
4.30 


6.00 
6.00 
5.40 

14,40 


9.03 
9.03 
8.43 
_1Z_.<_0.._ 




IBU, 8,81 
......l_BUil6.__.il 


4.21 
1I,_2Q 
8.40 
. 1*2Q. 
6.00 
6.00 


5.4J 

..... 11,41 
9.60 
fl,.4jQ 

r.20 

7.20 


4.20 
13.20 
8.40 
___ 7.20 
6.00 
6.QQ 


5.40 
_. JJt.__.Uj) ... 

9.60 



7.20 
7.20 


8.42 

..ii^jua ._ ..... 

12.60 
lUJiO _ 
10.21 
10.21 


4.62 
.... _1A.2Q.__. 

8.40 
L.2Q 

6.00 

6.00 


5.42 

__U_,kl 

9.60 

_._ &____(._. 

7.20 

7.20 


4.22 
._._ _ 13,20. 




IBU. 16,21 
lBUxL6»il 


8.40 

2,20 

6.00 
6.00 


9.60 
-JU4J1 _ 


12.60 
1-U-.Q 




tBU. 16,4) 
IBU. 16.61 


7.20 
7.20 


10.21 

10.22 




IBU. 16,61 
IBU, 16,7) 
IBU, 16,81 
JBUi.32j.il 


5.40 

5.40 

4.80 

13.20 

13.20 

10.20 


6.60 

6,60 

6.00 

14.41 

14.4 1 

11.40 


5.40 

!l,Jifl ..... 

4.80 

u__2a_ 


6.60 
_____ J>,6Q 

6.00 
..... lk,Mi! 

14.40 
11.40 


9.61 

9.61 

9.02 

17,40 

17.40 

14.40 


5.40 

.____t__a.... 

4.82 

_ 11,20. 

13.20 
10.20 


6.60 

.6,60 

6.01 

.... i4_.uo _ 

14.41 
1 1.41 


5.40 

. _i,40 

4.80 

li__2_3 

13.20 

10.20 


6.60 
J>__iiQ . 
6.00 

_li___!___ 

14.40 
11.40 


9.62 

..J,_l2 

9.03 

__1_7-,__Q 

17.40 
14.40 




IBU, 32.2) 
IBU. 32, 3) 


13.20 
10.20 




IBU, 32, HI 
IBU, 32,5) 
(BU.32.6J 
IBU,32,n 
IBU, 32,8) 
IBU, 48, 3) 


8.40 

7.80 

7.20 

6-60 

6.00 

13.20 

10.80 

9.60 

8.40 

7,8Q 

7.20 

13-20 

11.41 

1Q...2Q 

9.60 

8.40 


9.60 

9.00 

8.40 

7,80 

7.20 

14.41 

12.01 

IQ-80 

9.60 

9.00 

8.40 

__.l_ii._LL 

12.60 

1_L.UQ.__ 

10.80 

9.60 


8.40 

7.80 

7.20 

6.60 

6.00 

13.20 

10.80 

9.-_Q 

B.40 

_I__flfl 

7.20 

13.20 

11.40 

.10.20 

9.60 

8.4J 


9.60 

9^00 

8.40 

7.8fi 

7.20 

14.40 

.2.00 

L0,8(J 

9.60 

9,00 

6.40 

14.40 

12.60 

1 1.41 

.6.80 

9.60 


12.60 
I2__QJ 
11.41 

IQ.flQ 
10.21 

17.40 


8.40 
7.80 
7.20 
6,60 
6.00 
13.20 


9.60 
9.0fi 
8.40 

.7, BQ 
7.20 

14.40 


8.40 

._. i.sto 

7.20 

6,60 

6.00 

13-20 


9.60 
9.00 
8,40 

_7__J_Q 
7.20 

14.41 


12.60 
12,01 
11.40 
lD.flJ 
10.22 
17.40 




IBU, 48, i<) 

IBU,ua,5) 

IBU, MB, 6) 
_ IBU.ijB,?) 
IBU, 48, 81 
tBU,64 f 4| 


15.01 
13.80 
12.60 
12, QQ 
1 1.4) 
17. UO 
15.61 
14,40 
13.80 
12.60 


10.80 
9.6Q 
8.40 
7,80 
7.20 

13.20 


12.0! 

10,80 
9.60 
9,00 
B.40 

14.41 


10.80 
9,60 
8.40 
7,150 
7.20 

13.20 


12.00 

io,aa 

9.60 

9__UQ 

8.40 
14.40 


15.00 
.-1.3,1.0 

12.60 
.12,01 

11.40 

17.40 




IBU, 64,5) 
IBU,64,6) 

iBu, 614, ri 

IBU, 64^8) 


11.41 

10,2ft 

9.60 

B.40 


12.60 

il,4J_ 

10.80 

9.60 


11.40 
10,20. _ 
9.60 
8.40 


12.60 

1 1 -MO 

10.80 

___?,. 60 


15.61 

iu,kO 

13.80 
12,6_Q 





JtflL IN&I&UCIlQli _CMOJiU__ 



LQRH A1L01N& QlRfCI JIDDRESS IJJG 



dee set 



-I N S T R U C T-lON-tO- FULL -ttORO- ADORE SS. 



NO INDEXING 



INDEXING 



EXTERNL 

OPERAND 



EXTERNL 
WBXOVR 



l-BOX 
OPERAND 



INTERNL 
OPERAND 



INTERNL 
WB XOVR 



EXTERNL 

OPERAND 



EXTERNL 
WB XOVR 



I-BOX 
OPERAND 



INTERNL 
OPERAND 



INTERNL 
WB XOVR 



IBU, 8, II 


9.60 


18.66 


1U.5I 


10.80 


I7.U7 


9.61 


18.68 


15.11 


10.81 


18.07 




<BU,8.2> 
IBU.8.3) 


7.22 

6.62 


16.26 
15.65 


12.09 
11.1*8 


8.1*2 
7.83 


15.06 
14. 1*6 


7.22 

7.80 


16.27 
15.67 


12.69 
12.09 


8.43 
7.83 


15.66 
15.06 




<BU,8,4) 
(BU.8,5) 


7.20 
7.20 


15.05 
(5.05 


10.88 
10.88 


7.23 
7.23 


13.86 
13.86 


7.22 
7.22 


15.06 
15.06 


1 1.48 
11.48 


7.83 
7.83 


14.46 
14.46 




(BU.8,6) 
IBU. 8. 71 


7.20 
7.20 


15.05 
15.05 


10.88 
10.88 


7.23 
7.23 


13.86 
13.86 


7.22 
7.22 


15.06 
15.06 


11.48 

11.48 


7.83 
7,83 


14.46 
14.46 




tBU.8.8) 
IBU. 16. II 


6.62 
14.40 


1U. i»5 
23.U8 


10.27 
19.31* 


7.23 
15.61 


13.26 
22.29 


7.81 
14. 1*1 


14.46 
23.50 
18.68 
17.48 


10.88 
19.94 
15.11 
13.90 


7.83 
15.61 
10.81 

9.62 


13.86 
22-89 
18.07 
16.87 




(BU. 16,21 
(BU, 16,31 


9.60 
8.1*1 


18.66 
17.46 


14.51 
13.29 


10.80 
9.61 


17.1*8 
16.27 


9.61 
8.42 




IBU, 16. Ml 
(BU, 16.51 


7.22 
7.22 


16.26 
16.26 


12.09 
12.09 


8.1*2 
8.1*2 


15.06 
15.06 


7.22 

7.22 


16.27 
16.27 


12.69 
12.69 


8.43 
8.43 


15.66 
15.66 




(BU, 16.61 
IBU, 16. 71 


6.62 
6.62 
7.20 

-24.01 
14.1*0 

ii.4q 


15.66 

15.66 

15.05 

-U..J1 


11.1*8 

_1 « • 4JL„ 

10.88 

29.01 


7.83 

7,83 

7.23 

25,21 


II*. 1*6 
• •*,t6 
I3.P'6 


7.80 
_.._7_JD_ 


15.67 
15.67 


12.09 
12.09 


7.83 
7^8.1 


15.06 
15.06 




(BU, 16,8) 
(BU.32. H 


7.22 
24.01 
14.40 
11.40 


15.06 
33.14 
23.50 
20.49 


11.48 
29.6X 
19.94 
16.92 


7.83 
25.21 


14.46 




(BU.32.2) 
IBU, 32, 3) 


23.1*8 
20.1*7 


I9.3U 

16.32 


15.6 1 
12.60 


22.is9 

19.28 


15.61 
12.60 


22.89 
19.88 




(BU, 32.i*» 
IBU. 32. SI 


9.60 
.91QJ 

8.U1 
... 2^2 

7.22 
It*. i*0 


18.67 
18.06 


li*. 50 
13,9fi 


10.80 
10_«2i_ 


I7.M7 
. Iiufi7. 


9.61 
_. 9,0! „ 

8.42 
7J[2_ 


18.68 
18.07 


15. 1 1 
14.51 


10.81 
10.22 


18.07 
17.47 




(BU.32. 6) 

... IBU, 51,11 . 


17.1*6 
16.86 
16.26 
23.1*8 


13.29 
12.69 
12-09 
19.31* 


9.61 

9.02 

8.42 

15.61 


16.27 
15.67 
15.06 
22.29 


17.47 
_l!u8.7 ._ 


13.90 
13.30 


9.62 

9J.Q1 

8.43 

15.61 


16.87 
16.27 




(BU.32. 81 
IBU, 48, 31 


7.22 
14.40 


16.27 
23.50 


12.69 
19.94 


15.66 
22.89 




IBU,48,4l 
IBU. U8, SI 


12.00 
_._.lfl.flO_.. 
9.60 

. 9,Q1 

8.1*1 
14.40 


21.08 

....19.JBJL. 

18.66 
18,04 .... 
17.1*6 
23.U8 


16.92 
15.72 


13.20 
12.01 


19.88 


12.01 

9.61 

9,01 

8.42 

14.41 


21.08 
19.88 
18.68 

17.47 
23.50 


17.52 
L6,J2 
15.1 1 
. . 1.4_,5Q 
13.90 
19.94 


13.20 
12,, 01 _._ 
10.81 
10,22 . 


20.49 

19.^28 

18.07 

. -±r»kZ 




IBU.U8, 6) 
LflU t 48j7| 


|i*.51 

ia,s& 

13.30 
19.3U 


10.80 

10,21 

9.6 1 
15.61 


I7.U7 
16,87 
16.27 
22.29 




IBU, 48. 81 

IBU. 64. 41 


9.62 
15.61 


16.87 
22.89 




(BU.64,51 
(BU, 64, 61 


12.60 

11.1*0 

10.80 

9.60 


21.67 
20.1*7 
19.87 
18.66 


17.53 
16,. 32 
15.72 
It*. 51 


13.80 
12.60 
12.01 
10.80 


20.1*9 

.19.28 

18.68 

I7.U7 


12.60 

11. 4Q 

10.80 

9.61 


21.69 

2Q.49 .... 

19.88 

18.68 


18.13 
16,92 
16.32 
15. 1 ■ 


13.80 
12,60 
12.00 
10 ,8 1 


21.08 

j?,ja . . _ 

19.28 
IS, QJ 




IBU, 61,71 
(BU,6i« I a» 
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VFL INSTRUCTION ...ilOJLLl.. 



FORW ARDING 



DIRECT ADDRESS IMS. 



QFESEf 



LNSIRUCIIQN AJLE11LL, .HQRO AQORESS 







NO 


INDEXING 








EXTERNL 
MB XOVR 

8.40 


INDEXING 








IBU, 8, II 


EXTERNL 
OPERAND 

7.20 


EXTERNL 
MB XOVR 

8. 40 


l-BOX 
OPERANO 

7.20 


INTERNL 
OPERAND 

8.40 


INTERNL 
HB XOVR 

11.41 


EXTERNL 
OPERAND 

7.20 


I-BOX 
OPERAND 

7.20 


INTERNL 
OPERAND 

8.40 


INTERNL 
WB XOVR 

11.40 


- - -'— ■ - • 


IBU. 8,-21 
IBU, 8. 31 


4.80 
4.21 


6.00 
5.41 


4.80 
4.20 


6.00 
5.40 


9.02 
8.42 


4.82 
4.82 


6.01 
5.42 


4.80 
4.22 


6.00 
5.40 


9.03 
8.43 




IBU, 8, 41 
IBU. 8. 51 


4.21 


4.82 
4.82 


3.61 
3-6) 


4.81 
4.81 


7.83 
7.83 


4.82 
4. 82 


4.82 
4,82 
4.82 
4.82 


4.22 
>u22 
4.22 
4.22 


4.82 
4.82 
4.82 
4.82 


7.83 
7.83 




IBU, 8, 61 
IBU. 8. 71 


4.21 
4.21 


4.82 
4.82 


3.61 
3.61 


4.81 
4.81 


7.83 
7.83 


4.82 
4.82 


7.83 
7.83 




IBU, 8,81 
IBU, 16, |> 


4.21 
12.01 


4.82 
13,20 


3.61 
12.01 


4.22 
13.20 


7.23 
16.20 


4.82 
|2,0I 


4.82 
13.20 


4.22 
12.01 


4.82 
13.20 


7.83 
16.20 




IBU, 16,21 
IBU. 16.31 


7.20 
6,00 


8.40 
7,20 


7.20 
6.00 


8.40 
7.20 


11.41 
10.21 


7.20 
6.00 


8.40 
7.20 


7.20 
6.00 


8.40 
7.20 


11.40 
10.22 




IBU. 16,01 
IBU. 16.51 


4.80 
4.80 


6.01 
6.00 


4.80 
4.80 


6.00 
6.00 


9.02 
9.02 


4.82 
4.82 


6.01 
6.01 
5.42 
5.42 


4.80 

t.ao 

4.22 
4.22 


6.00 
6,00 
5.40 
5,40 
4.82 
13.20 


9.03 
9,03 
8.43 
8.43 
7.83 

16.20 
13.20 




IBU, 16,61 
!BU«16j_Zl _.._ 


4.21 

- -4*21 


5.41 


4.20 
4.20 


5.40 
5.40 


8.42 
.8,42 

7.83 
16.20 
16.20 
13.20 


4.82 
4.82 




IBU, 16,81 


4.21 
12*0_L 


4.82 
11*20 


3.61 
.. 12*01 


4.81 

._ 11*20. 

13.20 

(0-20 


4.82 
12-01 


4.82 
13.20 


4.22 
12.01 




IBU, 32,21 
I8U,32,3I 


12.01 

9.00 


13.20 
10.20 


12.01 
?.QQ 


12.01 
9.00 


13.20 
10.20 


12.01 
9.00 


13.20 
10.20 




IBU, 32,41 
tau A 32til 
IBU, 32, 61 
IBU.32,7) 


7.20 
6*6Q 
6.00 
5,40 
4.80 
12.0» 


8.40 

z*.aQ_ 

7.20 

6*60 

6.00 

13.20 


7.20 
6*6(L„ 

6.00 
S±M-.. 

4.80 
12.01 


3.40 
.... X-lM 

7,20 
..__A*6fl.. 

6o00 
13.20 


11.41 

1Q*£0 

10.21 

3*61 

9.02 
16.20 


7.20 

...- .6*60 

6.00 

5_*k0 

4.82 
12.01 


8.40 

7.20 
4*40 ._ 
6.01 
13.20 


7.20 
..__.. A*AO_.. 

6.00 
..... 5,40 

4.80 
12.01 


8.40 
7,80 
7.20 
6.60 


11.40 

IQ.fll 

10.22 

9.62 




IBU, 32,8) 
IBU. 48.31 


6.00 
13.20 


9.03 
16.20 




IBU, 48, 4) 
IBU. 48.51 
IBU, i*8, 6) 
IBU, 48. 7) 


9.60 
8.40 
7.20 
6.60 


10.80 
9.6J) 
8.40 
7.80 


9.60 

8.4JL 

7.20 

6.60 

6.00 
12.01 


I0»80 
9.60 
8.40 
1.80 
7»20 

13.20 


13.80 
12.60 
11.41 
!0*M 
10.2) 
16.20 


9.60 
8.40 
7.20 
6.60 
6.00 
12.01 


10.80 
9.60 
8.40 
7.80 
7.20 

13.20 


9.60 
8,40 
7.20 
6.60 
6.00 
12.01 


10.80 
... 9*60__ 
8.40 

L*ao_„„ 

7.20 
13.20 


13.80 

12-60 

11.40 
10.81 
10.22 
16.20 




IBU, 18,8) 
IBU. 64. 41 


6.00 
12.01 


7.20 
13.20 




IBU, 64, 5) 
-...lBUi6ki.6t_ 


10.20 
9.00 
8.40 
7.20 


11.40 

10.20 

9.60 

8.40 


10.20 
9.00 
8.40 
7.20 


11.40 

10.20 
9.60 
8.40 


14.40 
13.20 
12.60 
11.41 


10.20 
9.00 
8.40 
7*20 


11.41 

10*20 

9.60 

8.40 


10.20 
9.00 


11.40 
10.20 


14.40 
!3?20 




IBU, 64, 7) 
IBU, 64, 81 


8.40 
7.20 


9.60 

8.40 


12.60 
11.40 







































TIMING TEST 



C27I004.0 
C27 1006.0 



2710014. 44 00 
271003.01 20 



270777.01 02 271004.22 00 27100U.00 80 

273107. 10 00 



COO 72 I 1.0 
C0071 10.4 



777777. 
000000. 



60 00 
3 70 



000000.00 00 



C006060.0 
CQ07150.4 
C007l40.il 
(.007 I IJ.4 
CO 1 I 22 5 . 
C007I26.4 



000000. 
007130. 
007001. 
QQOOOQ. 
040100. 
007 130. 



30 00 
40 00 
014 00 
U 00 
20 10 
50 00 



0l4O35it. 12 07 



C007 II45.I4 
CQ07I47.Q 
COO 7 f 50.0 
i2fl 7212,4 
C0072I5.0 
0007106 .14 



C00721 1.0 
C007215.0 
C0072I7.4 
_CO0Q644.4 
P007H7.6 
P007I06.0 
POO 7 I I 1.14 
POO 71 72.U 



000010. 
_0_0_ea!jQ, 

000040. 
JJ0.0Q2Q, 

001750. 

056000. 



30 UO 
12 FO 

go 00 
00 00 
J.Q_EO_ 



777777. 
QQ0J44, 
000240. 
002004, 
144000. 
1 44000. 
6)1225. 
QQ6.QJiQ. 



60 80 
00 QO 

00 00 

01 10 
3 7 04 
3 7_04_ 
00 UO 
37 01 



011227.33 42 
01122 7.33 42 



007205.02 AO 
OQOOO2.37 30 



000001.37 00 
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J/FL_ INSTRUCT JON 


t! IMMEDIATE ADDRESSING 


OFFSET Q XtlMRUCLlXIJl .AJ-EUIL ,MQ&fl,AaDK£.SS, , 







NO INDEXING 

IMMtD. EXTERNL I-BOX INTERNE INTERNE IMMED. 
OPERAND WB XOVR OPERAND OPERAND WB XOVR OPERAND 

i*.20 i*.20 


INDEXING 




<BU, 1,81 


EXTERNL l-BOX INTERNL INTERNt 
WB XOVR OPERAND OPERAND WB XOVR 





(BU,8,B) 
(BU. 16,8) 


lt.36 l*.36 
>*.96 l*.?6 






(BU,32,8I 
(BU.l48.8l 


6.16 6.16 
7.36 7.36 






(BU, 614,81 
(B, 1, II 


8.56 8.56 
•t.20 >*. 20 






IB, 8, 1) 
(B, 16, l» 


((.96 M.96 
5.56 5.56 






(B, 32,11 
-LBtJi8i_ll_ 


6.76 6.76 
7.96 7.96 






(B,6U,I) 
1 DU , •» , U 1 


9.16 9.16 
i*.i»7 i*.i*7 






(0U,8,i»l 
(DU, 16, HI 


5.09 5.09 
6.30 6.30 







(DU,32,i»l 

idu,i»8.ui 


8.70 8,70 
11.10 11.10 




(ou,6t«,m 

(0,i*, Ml 


13.50 13.50 
•*.20 i*.20 






(0,8,1*1 

(0, 16, m 


5.07 5.07 
6.30 6.30 






ID, 32, t«) 

(D.ua.m 


8.70 8.7Q 
11.10 It. 10 






(D,6i»,4| 


13.50 13.50 






INVEHI SIGN OF 


INSTRUCTION 






(BU, 1,61 
(80,8,81 


4.20 I*.2Q 
M.36 4.36 






(BU, 16,81 
(BU. 32.81 


4„96 i*.96 
6.16 6.16 






(BU.48,8) 
(BUt^MjB! 


7.36 7.36 
8.56 8.56 






(13, 1, II 


U. 20 4.20 
i*.96 4.96 






(8,16, II 
(B.32, 1) 


5.56 5.56 
6.76 6.76 






IB, MB, II 
(B.6U.L1 


, 7.96 7.96 
_9_ilZ_ ....._ .I'll. 






(Dij.M.m 
. _ iDyi8jiii 


4.47 i*.l*7 
_ 5.Q9 _ . __ _ ._._ ..._ _ 5^09. 






(OU, |6,l«l 
(DU,32.M 


6.30 6.30 
8.70 8.70 






(DU, 1*8, 1*1 

IDU,64,l*| 


11.10 11.10 
13.50 13.50 






ID,"*. Ml 
(U, 8,>(l 


4.20 k.?i) 
5.07 5.07 






(D, I6,i*l 
ID, 12,1*1 


6.30 6.30 
8.70 8.70 






( D . '« 8 , 1) > 
IP, 6 »*,••!_ 


11.10 11.10 
13.50 13.50 















-*fl iNsimeiiQN *mgi 



IMMEDIATE ADDRESSING 



OFFSET 



INSTRUCTION AI FULL wCRO ADDRESS 



1MWED. 
OPERAND 



NO INDEXING 



EXTERNL 
WB XOVR 



I-BOX 
OPERAND 



INTERNL 
OPERAND 



INTERNL 
WB XOVR 



IMMED. 
OPERAND 



EXTERNL 
WB XOVR 



INDEXING 

I-BOX 
OPERAND 



1NTERNL 
OPERAND. 



INTERNL 
WB XOVR 



<BU. 



lS> 



U.20 



U.20 



(BU.B.8I 
(BU. 16.8) 
(BU. 32,81 
IBU.U8.8) 
IBU.6U.8) 
(B. I. I) 



(B.8. I) 

IB. 32. I) 

1B.U8. IL 



(B.6U, I) 

(pu.u.u) 



U.36 
As? 6 
6.16 
7.36 
8.56 
it. 20 



U.96 
_3»56__ 

6.76 
7*94 
9. 17 
U.U7 



U.36 
U.96 
6. 16 
7,36 
8.56 
JL»2Q__ 



U.96 
5.56 
6.76 
7.96. 
9. 17 
U.U7 



iDu.a.ui 

JDUiJ6iUl 
IDU.32.U) 

-IDUjASjUJ 
(DU.6U.itl 
(D.U.U) 



(D.8.U) 
(0,16,1*1 
(D.32.UI 
(D.UB.U ) 
I D , 6U , U I 



5.09 
6,10 
8.70 

J 1,10 
13.50 

_U.2Q 



5.07 

6.30 

8.70 

.11..1Q. 

13.50 



5.09 
M , 3Q 
8.70 
1 Ulfl 
13.50 
U.20 



5.07 

_6,3Q 

8.70 

II. 10 

J3.50 



INVERT SIGN OF INSTRUCTION 



(BU. 1.8) 

JBU,8j81 
(BU. 16,89 
1BU.32.8) 
(BU.U8.8) 
(BU.6U.8) 
(B, I, 1) 

^18.8, ii_ 
(B. 16. 1) 

(B.32. I) 

(B.U8. I) 

J_6t6U| I) 
1DU.U.U) 

-.1DU«.BiU±. 
(DU. I6.UJ 
(DU.32.U) 
(DU.U8, U) 
(0U t 6U,U) 
(D.U.U) 
LD'BtUl 
( D i 1 6 • U ) 

(D.32.U) 

(D.U8.U) 

J.D.6U.U) 



U.20 
U.80 
S.UO 
6.60 



7.80 
9-00 
U.20 
5.U0 
6.00 
7.20 



U.20 
U.80 
5.U0 
6.60 



8.U0 
9.60 
U.80 
5.U0 
6.60 
9.00 



I I.U) 
13.60 
U . 20 
5.U0 
6.60 
9.00 



7.80 
9.00 
U.20 
5.U0 
6.00 
L-20 
8.U0 
9.60 
U.80 
5.U0 
6.60 
9.00 



II. UO 
13.80 



20 
UO 
60 
00 



I I.UI 

13.80 



I l.UO 
13.80 



165 



166 



Vfk JN SJ RUC_LLQN_ . LI 



>TE ADDRESSING 



JJfiLSEI 0_ 



J NST RU CT I QN-AL_EilLL_WflBLD__ADD-B£-SS 



<BU. 1.8) 



(BU.8,81 
(BU. 16.81 



<BU,32,8) 
(BU.U8.8 1 



tBU,6U,8l 
IB. 1.11 



IB. 8,11 
IB . 16, 11 



(B.32, 1) 
<B.I» 8,,U_ 



1B.6U, II 

(DU.li.i4l 



tDU,8,U) 
<0U. 16, Ul 
«OU,32,U) 
_LPJJjAa,.<4_L 
IDU.6U.UI 
1D.U.U1 



NO INDEXING 



INDEXING 



IMMED. EXTERNL l-BOX INTERNL INTERNL 

OPER AND MB XOVR OPERAND OPERAN D HB XOVR 

U.20 



14.20 
U.80 



6.00 
7.20 



8.40 
U.20 



it. 80 
5. HO 



6.60 
7.80 



9.00 
U.20 



1D,8,U) 
( D. 16. Ul 
<D,32,U) 
_ifiiJ4jiM 
ID,6U,U) 



U.80 
b±QCL 
8. UO 

13.20 
U.2Q 



U.80 

8.14O 
15,80 



IMMED. EXTERNL I-BOX INTERNL INTERNL 

O PERAN D Wjj XOVR OPERAND OPERAND WB XO VR 

14.20 



13.20 



INVERT SIGN OF INSTRUCTION 



4.20 
U.80 



6.00 

urn. 



8.U0 
U.20 



U.80 



6.60 

9.00 
U.2Q 



U.80 



8.U0 
1Q*£0_ 



13.20 
- U. 20 



U.80 

& A 0JL 

8.U0 

13.20 



(BU, 1,81 

^LBUtfitflL 

IBU, 16,8) 

(BU. 3 2,8) 



IBU.U8, 81 
(BU,6 U,ai 
(B. I, 1) 

_l&*£tJl 

(B, 16, 11 
'8 ,32,11 



(B.U8, 11 
IB.6U, I L 



IDU.US.U! 
(DU.6U. UI 



U.20 
M*2Q 
U.80 
6 . 0Q 



7.20 



U.20 
U.80„ 
5.U0 
6.60 



( DU , U , U I 
IDU.8 . U1 
IDU, 16, Ul 
(DU.32.U) 



7.80 

9.0SL 

U.20 

U*80 

6.00 

a. uo 



(D.U.UI 
^iJlL8tU.l„ 
(D, 16, Ul 
(0.32.U1 



10.80 
13.20 
U.20 
U.8J) 
6.00 
8.U0 



(D.U8.UI 
10.6U.UI 



10.80 
13.20 



U.20 
U.2Q_ 
U.80 
6.0Q 



7.20 

fl^UJL 

U.20 

1*80 

5.U0 

6.60 



7.80 
9iQD 
U.20 
U. 80 
6.00 
_8.U0 



10.80 
13.. 20 
U.20 
U.80_ 
6.00 
8.U0 



10.80 
J 3.20 



VFL INSTRUCTION LWM 



IMMEDIATE ADDRESSING 



OFFSET 



INSTRUCTION Al FULL WOKU ADDRfc SS 



IBU . 1.81 _ 
IBU, 8,81 
<aU, 16,8! 
<BU,32,8I 
IBU, !*8,8I 
tBU.6M.8l 

_xa*.i*jj 

(B.8. II 
IB. 16.1) 
<B,32, II 
-Ifij&Bil.t 
IB. 614.1) 

-lmhMiAi 



iDu.a.ii) 

1DU. 1 6. HI 
CDU.32.i4l 
IDU.14E.I4) 
IDU.6I4.I4) 

-iQii.m 



NO INDEXING 

IM^ED. EXTERNL I-BOX INTERNL 1NTERNL 

OPERAND MB XOVR QPERANP OPERAND MB XOVR 



J4.20_ 
14.20 
M.BQ 
6.00 
7.20 
8.40 
14.20 
14.80 
5,!*Q 
6.60 
7.80 
9.00 

Ju20_ 



(D.a.ii) 
ifi. i6.m 

(D t i2t<4i 

iDii*aim 

10,614.14) 



•4.80 

6. 00 

8. 14O 

10. QQ 

13.20 

_Ju2B.. 

14.80 

6. 00 

8. i*0 

10, au 

13.20 



INVERT SIGN OF INSTRUCTION 



IBU, 1,8) 

JB.UtB.BJ 

IBU, 16,81 

J.@Uj_12._i_L 



IBU, 148,81 
iBU,6i4,8l 
IB, 1,1) 
« 8,8, I | 
(B, 16,1) 
IB. 32, I) 
IB, 1*8, II 
<B_6i4, I) 

IDU.lj.M 

'DU,8,U) 
(OU, 16, 4) 
<DU. 32,4) 
(DU,i48,i4) 
JDU.64,4) 

tO, 14.14) 
IP I 8, 4) 

I C I , I 6 , i| 1 

JP. 8.12,41 

10,1*8,14) " 

iP,64,4) 



l).20 

y,20 

I4.8O 

Jl-M 

7.20 

a. 40 

14.20 
■4.80 
5. 146 

6.60 



7. BO 

9.Q0 

14.20 

14.80 

6.00 

1^40 

10.80 

13.20 

1.20 

•4.80 

6.00 

Bj.40 

I . 80 

13.20 



INDEXING 

IMMED. EXTERNL I-BOX INTERNL INTERNL 

OPERAND WB XOVR OPERAND OPERAND MB XOVR 



i4_ i 2iL 

14.20 

"4.80 

6.00 

7.20 

8. MO 

4.20 



•4.80 
5.>40 
6.60 
7.BQ 
9.00 
JL..2IL 



•4.80 

6.0JJ. 

8.i40 
lQ.flO 
13.20 

14.2Q 



"♦.80 

6^0il 

8.40 

10.80 

13.20 



•4.20 

•4.20 

4.60 

_6_,J10_ 



7.20 
8.40 
•4.20 
14.80 
5.140 
6.60 



7.80 
9.QQ 
•4.20 
•4.80 
6,00 
8. UP 



10.80 
13.20 
•4. 20 
•4.80 
6.00 
8.140 



10.60 
13-20 



167 



168 



VFL INSTRUCTION 1FU 



IMMEDIATE ADDRESSING 



OFFSET 



INSTRUCTION AT FULL WORD AUUKLSS 



NO INDEXING 



- -. _ . .. . 




IBU. 1.8) 


13.20 


(BU,8,BI 


13.20 


1BIA. Iiu8) 


13,211 


(BU,32,8> 


13.20 


...Lfty±j»fl±ai 


.11*20 


(60,611,8) 


«0 l» 


(B,|,l| 


13.20 


<B,8, 11 


13.20 


IAxKuU.. 


13^20 


(B, 32. II 


13.20 


ys.nauj 


13.20 


IB, 64, II 


• l» 


1DU.4.4) 


.15^8.1 ... 


(ou.a.w) 


19.81 


(0LU16.4) 


1.9. BJ 


I OU, 32,1)1 


19.81 


• P.y.4.8,41 


19, a J 


(DU.64.4) 


24.61 


<P»4,4| 


19.81 


(D, 8,l«l 


19.81 


IDiJtxil 


19.81 


(0,32,14) 


19.81 


IJJjJlflxki 


19*81 


(0,64,4) 


24.61 


INVERT SIGN OF 


INS I RUCTION 


(BU.1,8) 


13.20 


IBU,a.8> 


13.20 


(BU, 16,8) 


13.20 


(BU.32.8) 


13.20 


CBU,48,8I 


13.20 


(BU f 64,8l 


*0I« 


(B, 1,1) 


13.20 


(B,8, 1) 


13.20 


(B, 16,1) 


13.20 


(B.32. 1 ) 


13.20 


IB, lt8, II 


13.20 


(B,64,ll 


oGI* 


IDU.4,4) 


19.81 


(^,8,41 


19.81 


IOU, 16, It) 


19.81 


(DU, 32,41 


19.81 


(0U,48,4) 


19.81 


IDU,64,4) 


24.61 


ID, it, 1*1 


19.81 


_10L,8,i4l 


19.81 


(0, 16,4) 


19.01 


( 0.32,4 1 


1 9 . 8 1 


(0,48,4) 


19.81 


(0,64,4) 


24.61 



IMPED. EXTERNL l-BOX INTERNL INTERNL 
OPERAND WB XOVR OPERAND OPERAND WB XOVR 



INDEXING 

1MMED. EXTERNL I-BOX INTERNL INTERNL 
OPERAND WB XOVR OPERAND OPERAND WB XOVK 



_Li.20 
13.20 
13,20 
13.20 
13,20 
*0 l» 

J_1*2IL. 



13.20 
13*20 
13.20 
13, 2Q. 

»0I» 



19.81 

j 9 * a l 

19.81 

i9,ai 

24.61 
-19.81. 



19.81 
19.81 
19.81 

J9,ai 

24.61 



13.20 
13.20 
13.20 
1 3.20 



13.20 
»0I« 
13.20 
I 3.20 
13.20 
I 3.20 



13.20 
»0 l« 
19.81 
19. ai 
19.81 
J9.8J. 
19.81 
24.61 
19.81 
19.81 
19.81 
19.81 



19.81 

24.61 



VFL INSTRUCTION LTRSI 



IMMEOIATL AOURLSilNG 



ot t st- 1 o 



INSTRUCT [ (!l\i Al IUL1. WOKU AUUI'E: 







NC 


INDtXING 










INDEX INC, 








1 MCEU. 


t XlEKNL 


I-BOX 


INTERNE 


INltKNL 


IMMEO. 


EX1FRNL 


I -BOX 


INI 1 KM. 


INT1 ,-KNL 




OPtRAND 


Wb XOVR 


OPfcRANU 


OPERAND 


WB XOVR 


OPERAND 


Wh XOVR 


OPERANT. 


(J PL RANI J 


in b x t v ;< 


I BU, 1,0) 


1 3.20 










1 3.20 










(BU,8,8> 


n-20 










13.20 










IBU, 16,8) 


13.20 










13.20 










<BU, 32,8) 


13.20 










1 5.20 










I BU,U8,81 


13.20 










1 3.20 










IBU.6U.B) 


<t0 l« 










» 1 o 










IB, 1, 1) 


13.20 










13.20 










< B , 8 , 1 > 


13.20 










13.20 










IB, 16, 1 ) 


13.20 










13.20 










(H, 32, 1 ) 


13.20 










1 3.20 










(B,U8, 1 ) 


1 3.20 










13.20 










(B,6U, 1 ) 


°0 1« 










»0 l» 










(py,U,_U> 


IV. 81 










19.81 










(1)0,8,1* i 


l9.ai 










19.81 










IUU, 16, U) 


19.81 










19.81 










IDU,32.U] 


19.81 










19.81 










I DU, Ufi.it) 


19.81 










19.81 










(0U,6U,U) 


2 U . 6 1 










2U.61 










AfijAiM. 


19.81 










19.81 










I0.8.U) 


i 9 - a i 










19.81 










ID, 16, U) 


19.81 










19.81 










ID. 52, U) 


19.81 










19.81 










(D,UB,U I 


19.81 










19.81 










(D.6U.U ) 


2U.61 










2U.6I 











INVERT SIGN OE INSTRUCTION 



(BU, 1,8) 


1 5.20 


<BU,8,8> 


1 3.20 


(BU, 16,(1) 


13.20 


IBU, 32, 8) 


1 3.20 


IBU.UB.BI 


if. 20 


(BU,6U,8) 


o01<> 


(8,1,1) 


13.20 


(0,8,1) 


13.20 


IB, 16,1) 


13.20 


IB, 32, 1 ) 


13.20 


IB.U8, 1) 


13.20 


(B,6U, 1 ) 


>0 1« 


IDU.U.U) 


19.81 


IDU.B.U) 


19.81 


IDU, 16, U) 


19.81 


(DU,32,U> 


19.81 


IDU.U8.U) 


19.81 


(DU.6U.U) 


2U.6 1 


( D , U , U 1 


19.81 


(0,8,U) 


19.81 


ID, 16, U) 


19.81 


ID,32,U) 


19.81 


ID,U8,U) 


19.81 


I0.6U.U) 


2U.6I 



13.20 
13.20 
13.20 
1 3.20 
13.20 
*0 I" 
13.20 
I 3.20 
I 3.20 
13.20 
13.20 
»0 1» 
19.81 
19.81 
19.81 
19.81 
19.81 
2U.61 
19.81 



19 
19 
19 
19 

2U 



,81 
.81 
.81 
.81 
.61 



169 



170 
VEL INSTRUCTION KI IMMEDIATE ADDKtV.INI. OM M. 1 U 1 NM Kill. I I UN A| I in L WORD AUUK!. V, 





NO 


INDEXING 




INDEX INC 




IMPED. EXTERNL 


I-BOX INTERNE INTERNE 


IMMH). 


EXTERNL l-BOX INIIKNL IN1IRNL 




OPERAND WB XOVR 


OPERAND OPERAND WB XOVR 


OPERAND 


WH XOVR DPI RAND UP! RAND WB XOVR 


1 BU, 1 ,H> 


3.61 




3.92 
3.92 




1 BU.8.BI 


3.61 






(BU. 16.8) 


3.61 




1.92 




(BU, 32,81 


3.61 




3.92 




i BU,48,B) 


4.80 




4.80 




<BU,64,8) 


6.00 




6.U0 




< B , ) , 1 ) 


3.61 




3.92 
4.20 




IB, 8, 1) 


4.20 






(6, 16, 1) 


3.61 




3.92 




(8,32, 1) 


4.20 




4.20 




IB, 48, 1 t 


S.40 




">.40 




IB, 64, 1) 


6.60 




6.60 




(DU,4,4) 


3.61 




3.92 
3.92 




(DU.8,4) 


3.61 






(OU, 16,1* ) 


3.61 




3.92 




1DU,32,4) 


4.20 




4.20 




I DU, 48,41 


6.60 




6.60 




( OU.64,4) 


9.00 




9.00 




(0,4,41 


3.61 




3,92 

4.20 




(0,8, •)) 


4.20 






<D, I6,U) 


4.20 




4.20 




ID, 32,4) 


4.20 




4.20 




(0,48,4) 


6.60 




6.60 




(D.64,4) 


9.00 




9.00 




INVERT SIGN Of 


INSTRUCTION 






(BU, 1,8) 


3.61 




3.92 




(BU,8,8) 


3.61 




3.92 




(BU, 16,81 


3.61 




3.92 




(BU.32.8) 


-3,61 




3.92 
3.92 




(BU.48,8) 


3.6 1 




' " " ' 


IBU,64,8) 


3.61 




3.92 




(B, 1, 1) 


3.61 




3.92 




(B,8, 1) 


4.20 




4.20 




IB, 16, 1) 


4.20 




4.20 




(Bj32i l> 


4.20. 




4. 20 




IB. 48, 1) 


4.20 




4.20 




<B,64, 1 ) 


4.20 




4.20 




(OU, 4,4) 


3.61 




3.92 




(DU,8,i») 


3.61 




3.92 




I DU , 1 6 . 4 1 


3.6) 




3.92 




tDU ,.3.2,4 t 


3.61 




3.92 




IDU,48,4> 


3.6 1 




3.92 




<DU,64,4 1 


3.61 




3.92 




i D.U, U ) 


4.20 




4.20 




(0,8.14) 


4.20 




4.20 




10,16,1*) 


4.20 




4.20 




ID, 32.lt) 


4.20 




4.20 




( o , i* a , <* i 


4.20 




4.20 




(0,61*. ■*) 


4.20 




4.20 





VFL INSTRUCTION KR I IMME1HAIE ADDRESSING OF I SI I u INblRuUlON A| EijLL WORD ADDRESS 



(BU . 1^8 > 

iBu.a.ai 

* BU, 16,8) 
IBU, 32,8) 
!8U.U8,B) 
IBU.6U.8) 
I B . I . I ) 



<B,fi, I) 
IB, 16, |) 
IB, 32, II 

ib.us, i) 

IB, 61, I ) 

iDyiAtAJL 

IDU.B.U) 

IDU,!6,U,» 

I0U.32.U) 

JBU.UB.U! 

10U.6U.i4) 

iiiLUiill ..... 

id.b.ui 

!Dt !6. M) 

ID. 32, U) 
IQiM8.U) 

ID.6U.U) 





NC 


INDEXING 










INDEXING 






IMMED. 


EXIERNL 


1-BOX 


INTEKNL 


INTEKNL 


IMMEU. 


EX IfRNL 


1 -DUX 


INI ERNl 


INTERNE 


OPERAND 


WB XOVR 


OPERAND 


OPERAND 


WB XOVR 


OPERAND 


WB XOVR 


OPERAND 


OPI HAND 


WB XOVR 


3.61 










1.92 










3.6J 










3.92 










3.61 










3.92 










3.61 










i.92 










U.tJQ 










u.eo 










6.00 










6.00 










3.61 










3,92 










U.20 










U.20 










3,61 










1,92 










14.20 










U.20 










■>,UO 










S.UQ 










6.60 










6.60 










i.d\ 










3,92 










3.61 










3.92 










3,61 










3,92 










li.20 










U.20 










6.6Q 










6,60 










9.00 










9.00 










.1*.6_1 










i,1Z 










•4.20 










U.20 










U,2Q 










U,20 










U.20 










U.20 










6,60 










6,60 










9.00 










9.00 











INVERT SIGN OF INSTRUCTION 

IBU, 1,8) 3.61 5.92 

IBU, 8, 8) 3,6! 5,92 

IBU, 16,8) 3.61 3.92 

LByj.32,8) 1,61 _.._ 3,9<! 

IBU.U8.B) 3.61 3.92 

IBU,6U,8) 3.61 3.92 

IB. 1,1) 3.61 5.92 

IB, 6, II U.20 U.20 

<B,I6,II U.20 U.20 

IB, 32. 1) U.20 U.20 

IB,U8,II U.20 U.20 

IB.6U, I ) U.20 U.20 

IDU.U.U) 3.61 3.92 

!.Qy } 8|U) 3.61 1.92 

ibu,l6,U) 3.61 3.92 

J.&U.32.U) 3.61 3.92 

IDU.UB.UI 3.61 3.92 

IDU.6U.U) 3.6 1 3.92 

ID.U.U) U.20 U.20 

ID.8.U) U.20 U.20 

ID,I6,U) U.20 U.20 

(0,3;>,U! U.20 U.20 

I0.U8.U) u:20" U.20 

I0.6U.UI U.20 U.20 



171 



172 



VFL INSTRUCTION KE I 



IMMEDIATE ADDRESSING 



OUTSET 



INSTRUCTION AT FULL WOKD ADUKt V> 



i By, U8) 

IBU, 16, ai 
IBU, 32,81 
1 BU,48, 8) 
IBU, 64, 8) 

...iBjJjuJI 
IB, 8, l") 
C 13, 16, I I 
IB, 12, i) 
I B , 4 8 , ! ) 
I B.64, I ) 

i DU , 8 , 4 ) 
IDU, I 6, 4) 
IDU, 32,l<} 
l_DU,4B,4t 
I 0U,64,4) 

.J".t!i!j_iAl__ 
1 1), 8,1) 
ID, 16, t) 

iu, 32, h) 

10,48,4) 
ID, 64, 4) 



NO INDEXING 

IMMED. tXTERNL I-BOX INTkRNL lN'IrRNL 

OPERAND WB XOVR OPERAND OPERAND WB XOVR 

3. 61 
3.6 1 
3.61 



61 
80 
00 
61 



4.20 
3,61 
1.20 
5,40 
6.60 

i.6.1 
3.6 1 
3.61 
4.20 
6,60 
9.00 
i-6 1 
4.20 



20 
20 
60 

00 



IMMED. 
OPERAND 

1.92 
5.92 

5.92 
3.92 
4,80 
6.00 
2-V2 
4.20 
,1,92 
M.20 
5.4Q 
6.60 



1.92 
5,92 

4.20 

. 6,60 

9.00 

4.20 

4.20 
4.20 
6.60 
9.00 



EXTERNL 
WB XOVR 



INDEXING 

I-BOX 
OPERAND 



1NTERNL 
OPERAND 



INTERNL 
WB XOVR 



INVERT SIGN OP INSTRUCTION 



IBU, 1,8) 

< bu , a , e i 

IBU, 16,8) 
<fiyiI2l8) 
IBU, 4 8, 8) 
IBU, 64,8) 
IB, I, 1 ) 
IB, 8, I) 
18,16,11 
IB, 52, I) 
IB, 48, I) 
IB, 64, I I 
(UU,4,4I 
IDU, 8,4 I 
IDU, 16,4) 

J.DU, 32,4 1 
IDU, 4 8,4) 
IDU, 64, 4) 
ID, 4, 4) 
ID, 8,4) 
ID, 16,4) 

. IP.i l'<! i l > ! 
ID.48.4i 
ID, 64,41 



5.61 

3.6 1 
3.61 
3.61 
3.6 1 
3.61 
3.61 
4.20 
4.20 

4J20 
4.20 
3.6 1 
3.61 
3.61 
3.61 
3.61 
3.61 
4.20 
4,20 
4.20 
4.20 
4.20 
4.20 



3.92 
3.92 
5.92 
A. 92 

3.92 



92 
92 
20 
20 
2Q 
20 



4.20 
3.92 
5.92 
3.92 
1,92 
3.92 
5.92 
4.20 
4.20 
4.20 
•♦.•2P 
4.20 
4.20 



.^.UKI^UOH 


-K£l_ .. 






IMMEDIATE AODR ESS lint ._ 


OFFSET .. -INSTRUCTION AT FULL'-UOftD -ADD.Kf.SS - - - 






NO 


INDEXING 




INDEXING 




IMPED. 
OPERAND 


EXTERNL 
MB XOVR 


l-BOX 
OPERAND 


INTERNL INTERNL IMMED. 
OPERAND W8 XOVR OPERAND 


EXTERNL I-BOX INTERNL INTERNL 
MB XOVR OPERAND OPERAND MB XOVR 


(BU.1.8) 


3.61 






3.92 




IBU.8.3) 
(BU, 16,81 


3.61 
3.61 






3.92 
3-92 




(BU.32,8) 
(BU.U8. 01 


3.61 
U.BQ 






3.92 

U.BO 




IBU,6U,8) 
(B.I.I) 


6.00 
3-61 






6.00 
3.92 




(B,8. 1) 
(B. 16.1) 


3.61 
3.61 






3.92 
3,92 




18,32,1) 

le.ue.H 


U.20 
3,UQ 






U.20 
5.U0 




(B.6U.I) 

IDU.U.U) 


6.60 
3.61 






6.60 
3.92 




(0U,8,U> 
(PU.I6.U) 


3.61 
3.61 






3.92 
3.92 




(DU.32.U) 
(DU.U8.it) 


U.20 
6.60 






U.20 
6,60 




(DU.6U.U) 
(D.U.U) 


9.00 
3.61 






9.00 
3.92 




ID.8.U) 
.. LDjJ&xil 


3.61 

u^2a 






3.92 
U.20 




(D.32.U) 
ID.U8.U) 


U.20 
9.00 






U.20 
6.6H 




ID.6U.U) 






9.00 




INVERT SIGN OP 


INSTRUCTION 








(BU, 1,8) 

_ifly_,.a_*8_L. 


3.61 
3^6.1 






3.92 
3.92 




(BU, 16,8) 
(BU.32.8) 


3.61 
3.61 






3.92 
3.92 




(BU.U8, 8) 
(BU.6U.8) 


3.61 
3.61 
3.61 

3,61 






3.92 
J, 92 




IB, 1, 1) 

(B.8, 1) 






3.92 
. 3,92. 




IB, 16,1) 
IB, 32,1) 


U.20 
U.20 






U.20 
U.20 




IB,U8, 1) 
(B,6U, 1) 


U.20 
U^2Q 
3.61 
3.61 
3.61 
3.61 






U.20 
U-20 




(DU,U.U) 
(DU.8.UI 






3.92 
3.92 




IDU, 16, U) 
(OU.32.U) 






3.92 
3.92 




(DU.U8, U) 
(DU,6U,U) 


3.61 
3.61 
3.61 
3.61 
U.20 
U.20 






3.92 
3.92 




1D,U,U) 
ID,8,U) 






3.92 
3.92 




ID, 16, U) 
ID.32.U) 






U.20 
U.20 




ID,U8,U) 
(D.6U.UI 


U.20 
U.20 






U.20 
U.20 












173 



174 



VFL INSTRUCTION 


KFRI 




IMMEDIATE ADDRESSING 


OFFSET 


INSTRUCTION AT FULL WORD ADDRESS 






NO 


INDEXING 






INDEXING 






IMPED. EXTERNL 


l-BOX 


INTfcRNL INTEKNL IMMED. 


EXTERNL 


l-UOX INTERNE INTERNL 


-"" ' ' 




OPERAND MB XOVR 


OPERAND 


OPERAND WB XOVR OPERAND 

3.92 


WB XOVR 


OPERAND OPERAND WB XOVR 




(BU, 1,8) 


3.61 




iBu.e.ei 


3.61 




3.92 








(BU. 16,8) 


3.61 




3.92 








IBU.32.8) 


3.61 




3.92 








<BU.U8.8I 


M.SQ 




4,80 








IBU, 6ii,8l 


6.00 




6.00 








IB, I.I) 


3.61 




3.92 








IB. 8.1) 


3.6! 




3.92 








IB. 16.1) 


. i,61 




1,92 

4.20 









(B.32, 1) 


4.20 






(B.U8.I) 


5-aq. 

6.60 




5,44 




■- -- ■- - - ■ 




(B.6I4. 1) 




6.60 




(DU.4.4) 


3.61 




3.92 








(DU.8,4) 


3.61 




3.92 








IDU. 16.4) 


3.61 




1*42 








IDU.32,4) 


4.20 




4.20 








(DU.ll8.lt) 


6.60 




6.6.0. 








<DU,6U,4) 


9.00 




9.00 








ID, 4. 4) 


3.61 




3.92 








(D,8,4) 


3.61 




3.92 








ID, 16,4) 


4.20 




u,2fl 








(D.32.U) 


4.20 




4.20 








IDj48,4) 


6.60 




6.6Q 








1 D.614.U) 


9.00 




9.00 








INVERT SIGN OF 


INSTRUCTION 
3.61 


- -•■ 


3.92 




----- - -- 




(BU, 1,8) 




(BU,8,8) 


3.61 
3.61 




3.92 
3.92 




- ----- - 




(BU, 16,81 




IBU.32,8) 


3.61 




3.92 








IBU.48,8) 


3.61 




3.92 








IBU,64,8> 


3.61 




3.92 








(B. 1, 1) 


3.61 




3.92 








(B.8. 1) 


3.61 




3.92 








(B, 16, 1) 


4.20 




4.20 








IB, 32, 1) 


4.20 




4.20 









IB, 48, 1 ) 


4.20 




4.20 






IB,64 t l) 


4.20 




4.20 








IDU,4,4) 


3.61 




3.92 








(DU.8,4) 


3.61 




3.92 








(DU, I6.l« ) 


3.61 




3.92 








IDU, 32,4) 


3.61 
3.6 1 




... . 3-92 








(DU,48,4> 




3.92 






IDU, 64, 4) 


3.61 




3.92 








ID, 4,4) 


3.61 




3.92 








(0,8,4) 


3.61 




3.92 








ID, 16,4) 


4.20 




4.20 








ID, 32.4) 


4.20 




4.20 









(D.48,4) 


4.20 




4.20 






(P,64,4) 


4.20 




4.20 









_VfL INSTRUCTION 


KFEl 





. IMMEDIATE ADDRESSING OFFSET Q INSTRUCTION AT FULL W080 ADDRESS 




JBU, I.UI 


NO 

IMMED. EXTERNL 
OPEHAN_g _WB_ XOVR 

3.61 


INDEXING 

~T-BOX~~ 
_JPJRANC._ 


INDEXING 

INTERNL INTERNL IMMEQ. EXTERNL I-BOX INTERNE INTERNL 
OPERAND MB XOVR OPERAND WB XOVR OPERAND OPtRAND Hfi XQV.R 

3.92 


.. ._ . 


IBU, 8, 8) 
IBU, I6,8t 


3.61 
3.61 
3.61 
4.80 




3.92 

3.92 . _._ _ .. 




IBU, 32,8) 
|BU,48,ai 




3.92 

4.BQ .__ _. _ _._ ....... 




IBU, 64, 81 
(B. 1. 1) 


6.00 
3.61 




6.00 
3.92 




<B,8, It 
(_6j 16, II 


3.61 

1*41 ... 

4.20 
_....5..kQ._.. _ 
6.60 
3.61 




3.92 

3.92 ..... ._._ _ _.. 




IB, 32, II 
IB. 48. 11 




4.20 
5*40. . . .. . _ ..... ... ... .. 




IB, 64, II 
(DU.4.41 




6.60 
3.92 




1011, 8, 41 
1 DU, it, 4 } 


3.61 
1,6.1 
4.20 
6.6Q 




3.92 
3.92 




(DU, 32,41 
JBU«-4.8*41 




4.20 
6.60 




(OU, 64,41 
ID. 4,4) 


9.00 
3.61 




9.00 
3.92 




ID, 8, 4) 
!i»J6j4J- 


3.61 
4.20 




3.92 
4.20 




(D, 32,41 
iQi_«*fli4L 


4.20 

_4*£0_ . 

9.00 




4.20 
6.60 




ID. 64, 4) 




9.00 




INVERT SIGN OF 


INSTRUCTION 

3.61 
l±kL ... 








IBU, 1,8) 
LBU,.a t 81 _. 




3.92 

.._ 3,92 




IBU, 16,81 
IBU, 32,8) 


3.61 
3.61 




3.92 
3.92 




IBU, 48, 8) 
IBU,64,8I 


3.61 
3.61 
3.61 
3.61 




3.*2 

3,92.. . 




IB, 1,1) 

ib, a, i) 




3.92 
3.92 




IB, 16, 1) 
IB, 32, II 


4.20 
4.20 




4.20 
4.20 




IB, 48, 1) 
IB, 64, 1) 


4.20 
4.20 




4.20 
4.20 




IDU.4,4) 
IDU,8,4) 


3.61 
3.61 




3.92 
3.92 




(DU, 16,41 
(DU.32,41 


3.61 
3.6| 




3.92 
3.92 




IDU,48,4I 
(DU.64,4) 


3.61 
3.61 




3.92 
3.92 




ID, 4, 41 
ID, 8, 4) 


3.61 
3.61 
4.20 
4.20 


- 


3.92 
3.92 




10, 16,4) 
ID. 32, 4) 


4.20 
4.20 




ID. 48, 4) 
(0,64,41 


4.20 
4.20 




4.20 
4.20 










175 





VFL INSTRUCTION 


IMMED. 
OPERAND 

10.80 


no' 

EXTERNL 
WB XOVR 


INDEXING 

I -BOX 
OPERAND 


IMMEDIATE ADDRESSING 

INTERNE INTERNL IMMEO. 
OPERAND WB XOVR OPERAND 

10.80 


OFFSET Q INSTRUCTION AT FULL WORD 


176 

ADDRESS 


(BU, 1.8) 


INDEXING 

EXTERNL I-BOX INTERNL INTERNL 
WB XOVR OPERAND OPt RAND _hB _XQVR .. 


■- 


IBU, 8. 8) 
IBU, 16,81 
(BU.32,81 

IBU X 48,8I 

(BU.6U.8) 
(B, 1, 1) 


10.80 
10,80 
10.80 
10.80 
i 1.40 
1 I.UO 


_ . 





10.80 
10.80 
IO.BO 
10. 8Q 
11.40 
1 1.41 


- ■■ 




jb, a, n 


11.40 
1 1.40 
11.41 
1 I.4Q 
12.01 


■- -- - 





11.40 

11,40. 

1 1.40 
11.41 
12.00 






18,32, 1) 
IBxtS, II 






IB, 61, 1) 






INVERT SIGN OF 

IBU, 1,8) 
._ ._ IBU, 8,8) 
IBU, 16,8) 
IBU. 32.8) 


INSTRUCTION 
10.80 

iQ.ao 

IO.BO 
10.80 




10.80 
1Q.JQ 
IO.BO 
10.80 


■- ------ 




IBU, 48, 8) 
IBU, 64, 8) 
IB. 1, j) 
IB, 8, II 
IB, 16,1) 
IB. 32,1) 


10.80 
1 1.4Q 
S 1.40 
1 1.40 
j 1.40 
1 1.41 






10.80 

M.40 

11.40 
11,40 
1 1.40 
11.40 


- - - - --- 


- - 


IB, U8, 1) 
IB, 6U, 1 ) 


1 1.40 
12.00 






1 1.40 
12.01 







VFL INSTRUCT ION -71 IMMEDIATE ADDRESSING OJhStf INSTRUCTION AI HJLL WORD ADDRESS 



NO INDEXING INUtXING 

IMMED. EXTERNL 1-BOX INTERNE INTERNL 1MMIU. fXURNl I-DOX INH.HNL INTERNL 
OPERAND WB XOVR OPERAND OPERAND WB XOVR OPERAND WD XOVK OPERAND OPERAND WD XOVR 

( BU. 1.8) «24» , _ "24" 

IBU.8.8) 20.41 20.41 

• BU, 16.81 21.00 21.01 

(BU.32,81 22.21 22.21 

(0U,48.8> 23. 41 23. Ml 

IBU.6U.8) 2*4.61 24.61 

.jL&iJ-tJJ «2 4» »24? . „ 

IB. 8,11 21.01 21.01 

IB, 16,11 21,61 21.61 

IB, 32, I) 22.81 22.81 

(8,48.11 24, 0» 24.01 

(B.64,1) 2b. 21 2-3.21 



INVERT SIGN OF INSTRUCTION 



E BU, 1,6) «24» »24» 

IBU..8.B1 20, 41 20. HI 

(BU, 16,81 21.01 21.01 

JBUi32t8f 22 . 2 L . __ 22 ,2 J 

IBU.48,8) 23.41 23. Ul 

(BU,64,8) 24,61 24. 61 

(B.1,11 «24« *24» 

(8,8.1) 21,01 21.00 

JB, 16,11 21.61 21.61 

IB . 32. I) 22.81 22 .ill 

(8,48,1) 24.01 24.01 

(B.64,1) 25.21 25.21 



177 



VFL INSTRUCTION. ?.I» 



J MUED I AT£ AJ2DR ESSJNG 



_Q£FSf T ..._.Q INSTRUC TION AT 



178 

IRQ. AQDREiS „ 



NO INDEXING 



INDEXING 



IMMED. 
OP ERAND 



EXTERNL I-BOX INTERNL INTERNL 

..WE L.XOV.R OPERAND OPERAND WB XOVR 



1BU, 1,8) 
CBU.8,81 
1BU, 16.8) 
<BU, 32,81 
IBU.48.8) 
IBU, 64,81 
<B,1.1) 
(B,8, 1) 
<B. 16. II 



13.80 



18.01 
J8.6I 



IMMED. 
OPE RAN O 

13.80 



EXTERNL 
WB XOVR 



I-BOX 
-OPERAND. 



INTERNL 
OPERAND 



INTERNL 
WB XOVR 



19.81 
21. 61 



22.81 
14.40 



<B,32.I» 
18. 46. II 
<B,64,t) 



18.61 
19.21 



20. 41 
22.21 



23-41 



INVERT SIGN OF INSTRUCTION 



1BU, 1,81 

1BU.8.BI 
<BU. 16,81 
IBU.32.81 
«BU,48.8) 
lBU.6ii.81 
(B, 1,1) 
( B , 8 1 1 ) 
<B. 16, I) 
(B.32. 1 ) 
IB, 48, 11 
IB,6UiU 



13.80 
18.01 

18.61 
19.81 



21.61 
22.81 

14.40 

18.61 
19.21 
20.41 



22.21 
23. m 



18.01 
18.61 



19.81 
21.61 



22.81 



18.61 
19.21 



20.41 
22.21 
23.41 



13.80 
18.01 
18.61 
19.81 



21.61 
J22,BI 
14.41 
18.61 
19.21 
20.41 



22.21 
2 3.4! 



VFl INSTRUCTION LCVI . ... IMMEDIATE ADDRESSING OFFSET INSTRUCTION AT FUn. WORD ADDRESS 



NO INDEXING INDEXING 

IMMED. EXTERNL J-BOX INTERNL INTERNL IMMtD. EXTEKNL l-BOX INIERNL INTfcRNL 
OPERAND WB XOVR OPERAND OPERAND MB XOVR OPERAND WB XOVR OPERAND OPERAND KB XQVR 

IBU, 1,8 ) 6.00 6..0Q 

1811,8,81 I I.UO I I. to 

IBU,|6,8> l(,4Q 1 7 « »♦ t 

<BU,32,B) 28.21 28.21 

(BU,48,a) 39,01 39.02 

(BU,64,8> 50.42 50.42 

(B. l. I) 4.20 . iL*20_ _. 

(8,8,1) II. 40 II. HI 

IB.Ii.U 16*60 16.80 

IB, 32, II 28.21 2B.2I 

IB, 48, II 39*0 1 39,01 

IB, 64, II 50.42 50.42 

(DU. 4.4) 23.41 21*Jll 

IDU.8,4) 24.6! 24.6) 

I0U, 16,41 26. Ill _.._ . 26,41 

(DU, 32,41 30.01 30.01 

1DU, 48,41 32,01 33. Ql 

(DU.64.4) 36.62 36.61 

_1D.i 4 j 41 22*21 21*21 

(0,8,41 23.41 23.41 

!D, 16.41 25,21 25,21 

(0,32,41 28.21 28.21 

(0,48,4) 31,81 31,81 

ID, 64,41 35.41 35.41 



INVERT SIGN OF INSTRUCTION 

IBU.I.B) 6.00 6.00 
160,8,8) 11,40 I 1,4Q 
<BU, 16,81 I/. 41 If. 41 
iBU.j2j.9J 26^21 2fi*2_L 



IBU,48,HI 39.01 39.01 

IBU,64,8I 50-42 50,42 

IB, 1,11 4.20 4.20 

IB.8i.li 11.40 ...... . 11,41 

IB, 16,1) 16.80 16.80 

IB. 32 , II 28.21 . 28.21 

IB, 48,1) 39.01 39.01 

IB, 64, I) 50.42 50.42 

<DU,4,4~) 23.41 23.41 

IDy,B,4) 24.6| 24,61 

(DU, 16,41 26.41 26.41 

(OU, 32.41 30.01 30.01 

(0U,48,4) 33.01 33.01 

IJ)U.64,4I 36.61 36.61 

ID, 4, 41 22.21 22.21 

(0,8.41 23.41 __ 23.41 

(D, 16,41 25.21 25.21 

(0,32,41 28.21 28.21 



ID, 48, 41 31.81 31.81 

(0,64,41 35.41 35.41 



J 79 



180 



VFL INSTRUCTION LTRCVI 



IMMEDIATE ADDRESSING 



OFFSET 



INSTRUCTION AT_.f ULL WORD ADDRESS _._ 



NO INDEXING 



INDEXING 



L BUi 1.8) 

(BU,8,8) 
(BU, 16,8) 
I BU, 32,81 
(BU, U8, 8) 
(BU,64,8~) 
IB, 1. 1) 



IMMED. EXTERNL I-BOX INTERNL INTERN! IMMED. 
OPERAND WB XOVR . OPERAND OPERAND WB XOVR OPERAND 

.....IsJi 7.22 



EXTERNL 
WB XOVR 



I-BOX 
OPERAND 



INTERNL 
OPERAND 



INTERNL 
_b B XO VR 



IB, 8, )) 
IB, !&,!). 
(8,32, I) 
(B,48,ll 
(6,64, 1) 
( DU.4,4) 

i nil U i.i 



ll.iil 
16.20 
25.81 
59.62 
5 1.02 
6.62 



(0U,H,4) 
IDU, 16,4) 
(DU, 32,41 
IDU, 48, 41 
IDU, 64, 4) 
ID, 4, 4) 



I 1.41 
16.20 
25.81 
39.62 
51.02 
30 .61 



(0,8, It) 
ID, 16,1) 
10,32,4) 
(0,48,1*) 
(0,64,4) 



30.61 
30.61 
30.61 
30.61 

35.42 
30.61 



30.61 
30.61 
30.61 
30.61 
35.42 



INVERT SIGN OF INSTRUCTION 



<BU, 1,8) 
IBU.8,81 
IBU, 16,81 
1BU.32.8 ) 
(BU.48,8) 
(BU,64,8I 
IB, 1,1) 
(6,8, I) 
(6.16,1) 

IB, 48. 1) 
IB, 64, I) 
IDU, 4, 4) 
IDU, 8, 41 
IDU, 16,4) 
(OU.32,4 ) 
IDU, 48, 41 
(0U,64,41 
10,4,4) 
(0,8,4) 
lb", 16,41 
(D . 32,4) 
10,48,4) 
ID, 64, 4) 



7.22 
1 1.40 
16.20 
25.81 
39.62 
51.02 

6.62 
11.41 
16.20 
25.81 



39.61 
51.02 
30 . 6 I 
30.61 
30.61 
30.6 1 
30.61 
35.41 
30.61 
30.61 
30.61 
30-61 
30.61 
35.41 



I 1.40 
16.20 
25.81 
39.62 
51.02 
6.63 



11.40 
16.20 
25.81 
39 .(> I 
51.02 
30.61 



30.61 
30.61 
30. 6J 
30.61 
35.41 
30.61 



30.61 
30.61 
30.61 
30,61 
35.41 



7.22 
i 1.40 
16.20 
25.81 



39.62 
5 1.02 
6.63 
I 1.40 
16.20 
25.81 



39.62 
51.02 
30.61 
30.61 
30.61 
30.61 



30.61 
35.41 
30.61 
30.61 
30.61 
30.61 



30.61 
35.41 



..iff I INSTRUCTION CiQQJJ — IHMEDI At£ JflDK-S-U— Qi-fSfcJ a JJiSTfluCLlOtl-I--- f iii .1 MO&SX -ADtm^SS 



NO INDEXING INDEXING 



IMMED. EXTERN- I-BOX INTERN- INTERN- IMMED. EXTERNl 1-BOX INIERNL INTERN- 
OPE RAN D WB XOVR OPERAND OPERAND WB XOVR OPERAND WB XQVR . QP£RAJiD QP£R AfiD_„_ Wfi XQ VR _ 

( BU . 8 , I ) 6. UP _________ 8. UP 

(BU.B.21 6.00 6.00 

IBUtBji) 5.40 L 5,40 _ 

<8U, 8,1*1 4.80 4.80 

IBy.6,51 _ Jt-_BQ _8.Q 

(BU,-, 6) 4. 80 't.80 

____xll U.60 __ 

<BU,_,8> 4.20 4.20 

(BU, 16. II _!___ 1__Q _ _ 

(BU, 16,21 6.40 8.40 

(BU, 16,31 J.2tt - I*2Q 

(BU, 16,41 6.00 6.00 

(B U. 16,5) 6.00 6_, Oil 

1811,16,6) 5.40 5.40 

I ___.!_.. H 5___ : 5,i»Q 

(BU, 16,81 4.80 4.80 

(_.U,12,.1J _. ._L__2__-_ - U,2_ 

IBU, 32,21 13.20 13.20 

_„___i_ 10. 2 in*— — 

(BU,32,4I 8.40 8.40 

»BU,J2_1 7*80 _ 7,80 

(BU, 32,61 7.20 7.20 

(BU, 32.71 _6_6fi _ 6,60 __ 

(BU,32,8> 6.00 6.00 

J BU t 48,3) 13.20 13.20 

<BU,48,4) 10.80 10.60 

(BU, 48,51 „&Q _ _ 9,6.0 

(BU.48,6) 8.40 8.40 

«BUi4flt71 J.flft _ . _.___..... 7,80 

IBU,48,8> 7.20 7.20 

( BU.64.41 13.20 13.20 

(BU,64,5) 11.41 11.40 

(BU,64j6| 10.20 _ ___..._ !fl,2Q 

1BU,64|7) 9.60 9.60 

IBU, 64,81 8.40 8,4Q ......_ 
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VEk_ir»!5JRUCJIQN JCTIQJIL 



JJWEDI Alt ADDRESSING QFFSfcl ._..D .._. iHSXRU£UQM_AJ EUIL W ORD ADDR ESS 



NO INDEXING 



INDEXING 



IMMEO. EXTERNl I-BOX INTERNL INTERNL 

OPERAND MB XOVR OPERANO OPERAND WB XOVR 



IMMED. EXTERNL 1-BOX INTERNL INTERNL 

.OPERAND H B __XO V R OP ERAN D OPERAND KB XOVR 



(BU.8. I) 



IBU,8,2) 
(8U.8. 3I 



7.20 



(BU, 8.1*1 
_IBU,8.5L 



IBU.8,6) 
(BU.8. 7) 



■».80 

3.61 
3.61 



7.20 



ij.80 
Jl,2JL 



(BU.0,8) 
<BU..lJuJ) 



3.61 
3.61 



3.92 
-lm.92.. 



(BU, 16. 2 T 
IBU. 16 .3) 



IBU, 16,1*) 
(BU. 16.5) 



(BU, 16,6) 
(BU . 16,7) 



3.61 
J.2xGQ_ 

f.20 
_ 6.00 

i*.80 

U.80 



3.92 
3.92 



(BU, J 6, 8) 
J.BU t 32,iL 



(BU,32,2T 
IBU. 32. 3) 



(BU.32,)*) 
(BU,J2^) 
(BU.32.6t 
<BU,32,7) 
IBU, 32,8) 
(BU.U8.3) 



>t.20 
1. 20 
3.61 

12.01 



3.92 
12^01 
7.20 
6-4IL 
1. 80 
U.80 



(BU,l*8,tt) 
18^,1*8,5) 
IBU,<*8,6) 
JfiLL.k8,7t 
IBU, 1*8. 8) 
(BU.6U.U) 



7.20 
6.60 
6.00 
5.U0 
U.60 
12.01 



(BU.6M.5) 
LBU_»Mj61 
IBU, 6>*, 71 
(BU,£l* x 8l 



9.60 
8. HO 
7.20 
6.60 
6.00 
12.0) 



10.20 
9.00 
8.U0 




7.20 
...4*4Q._ 
6.00 
5.!*fi 
i«.80 
12.01 



9.60 
_ fl mML. 
7.20 
6.60 
6.00 
12.00 



10.20 
9.0fl 
8.1.0 
7.20 



